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ABSTRACT 
 
Smart growth is the new buzzword in our searching for an ideal community. It calls 
for a compact and walkable community with multiple transportation and housing options. 
Therefore, it is touted to solve most of urban problems. However, all the values incorporated 
in smart growth focus on current generation, there is no research attempts to justify if smart 
growth include one of our basic ethnics: taking future generations into account. Namely, it is 
unclear if smart growth incorporates the rationale of sustainability. This study aims to bridge 
this gap by using an indicator-based assessment model to evaluate smart growth policies and 
successful practices. The findings suggest that smart growth policies do not fully encompass 
the values of sustainability, and could not help its practices to achieve sustainable 
development. 
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CHAPTER 1.  INTRODUCTION 
Background 
Early imaginations on urban ideal 
‘The search for the ideal community has occupied many scholars and professionals 
over a very long time. It is not a new idea, and its evolution over the centuries reflects 
changes in the level of consciousness on how to accomplish it and maintain it.’ (Riad 
Mahayni 2008,1) 
 
This search for ideal urban community went back to as early as the origin of cities. To 
the western world, Greece is viewed as the origin of urban planning and also the source of 
two major urban inspirations- the rise of ‘a city of people’ and some basic urban planning 
principles (Boone and Modarres 2006). While neither was invented by the Greeks, they were 
perhaps the beginning of various documented urban concepts which were then inherited by 
the Romans, and later, the Europeans. The idea of the city as a place of freedom and social 
growth was strong among the intellectual elites of Greece. Athens, one of the most important 
Greek cities, adopted planning which connected the agora (marketplace) and acropolis by its 
pathway. Here, the street became both religious way, connecting temples, and a commercial 
area and public route. Its agora grew with the city itself, but the agora was fully adapted to 
the major street for a very long time. Among a number of Greek achievements and 
celebrities, Hippodamus is remembered as the father of Greek urban planning. In 
reconstructing Miletus, which was destroyed by the invading Persian army, Hippodamus 
formalized the Greek urban morphological components. He also introduced the concept of 
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gridiron city pattern through repetitive modules of rectangular blocks. His geometric layout 
remained until the Roman times.  
During Roman times, Greek urban planning concepts and morphological elements 
appeared in Roman design in an elaborate and purposely way. In addition to the planning 
influence, which is assumed to have come from Greek colonial cities, the intellectual lineage 
in articulating urban planning concepts is also important. From Hippodamus to Aristotle, 
theories about an ideal city, including its shape and size, were documented. Greek ideas, 
then, were carried not only through the physical examples of their grid pattern but also 
through the transference of these formal concepts. The spatial pattern of a planned Roman 
city was much the same as that of a Greek city. The cardinal direction of the city was defined 
by its major transportation routes; the residential and commercial sections were arranged 
along those routes. But what gave each city its distinction were the size and location of 
public and religious buildings. Romans used the Greek agora and acropolis into their cities, 
however, they extended this planning concept to a larger spatial scale. Therefore, there are 
claims that Romans were the first to discover the need for regional planning (Mahayni 2008).  
After the Greeks and the Romans, the evolution of western cities was very slow until 
industrial revolution. Starting in the latter part of the 18th century, there began a transition in 
parts of Great Britain’s previously manual labour and draft animal-based economy towards 
machine-based manufacturing. This revolution significantly improved the efficiency of 
agriculture, which have played a part in freeing up labor from the land to work in the new 
industrial cities. These transformations resulted into a profound social reorganization which 
generated controversy from its very beginning.  
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In response, Sir Ebenezer Howard published his breakthrough masterpiece 
Tomorrow: a Peaceful Path to Real Reform (Howard 1898) in 1898 which started the garden 
city movement. Howard idealized garden city would house 32,000 people on a site of 6,000 
acres, planned on a concentric pattern with open spaces, public parks and six radial 
boulevards. The garden city would be self-sufficient and when it reached full population, 
another garden city would be developed nearby. He also envisioned a cluster of several 
garden cities as satellites of a central city of 50,000 people, linked by road and rail. Howard 
believed that such garden cities were the perfect blend of city and nature. The towns would 
be largely independent, and managed and financed by the citizens who had an economic 
interest in them. 
Howard’s ideal behind his garden city is to return to village-like physical pattern and 
to avoid the creation of great cities which represent the worst evils of city life. However, 
decades later, another early urban utopian would more like to embrace those great cities. As a 
French architect, Le Corbusier published this classic book The City of Tomorrow and Its 
Planning in 1924. In the book, he envisioned a city called Radiant City which could 
accommodate one million residents. The Radiant City grew out of capitalist authority and 
appreciation for workers’ individual freedoms. The plan advocated clearance of the historic 
cityscape and rebuilding utilizing modern methods of production. The residential units 
consisted of the pre-fabricated apartment houses, which located at the center of urban life. 
The houses were available based upon the size and needs of each particular family. The 
building would be placed upon pilotus, five meters off the ground, so that more land could be 
given over to nature. This residential design embodies Le Corbusier’s new conviction that the 
world of freedom must be egalitarian.  
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These early urban thinkers expressed their concerns to contemporary urban problems 
and represented the solution to them. However, with the boom of modern cities, urban 
problems tend to be more complicated which called for a more comprehensive approach to 
respond to all elements of communities for a long term, this concern lead to a new concept-
sustainable development. 
 
Sustainable development 
Human society experienced the most dramatic changes during the last century. The 
century witnessed a remarkable shift in the way that vast numbers of people lived, as a result 
of technological, medical, social, ideological, and political innovation. Accelerating scientific 
understanding, more efficient communications, and faster transportation transformed the 
world in those hundred years more rapidly and widely than at any time in the past. It was a 
century that started with steam-powered ships and ended with the space shuttle. Mass media, 
telecommunications, and information technology (especially the Internet) put the world's 
knowledge at the disposal of many in the most industrialized societies and some in 
developing countries as well. Many people's view of the world changed significantly as they 
became much more aware of the suffering and struggles of others and, as such, became 
increasingly concerned with human rights. 
However, these radical changes brought more complex problems with them, like 
environment pollution, resource depletion, species extinction, widening gap between the rich 
and the poor, crime, and poverty. We have created all kinds of problems never faced before. 
These problems were more concentrated in cities which were once so attractive that most of 
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them had doubled, tripled, or even more than decupled within decades. With those serious 
problems, a number of cities were decaying, with parts of them becoming run down and 
undesirable to live in.  A great number of scholars and professionals have made serious 
attempts to solve those problems. But there was not a single effort that could work. All 
elements of human society tend to be interrelated and any advancement in one aspect cannot 
independently solve all the other problems.  Thus, the concept of sustainable development 
was created to provide a comprehensive system approach.  
The phrase of sustainable development has become the focus of debate about the 
environment and human development. It is not only the best-known and most commonly 
cited linking environment and development, but it is also the best documented, in a series of 
publications, beginning with the Brundtland Report, Our Common Future, and leading to the 
documents arising out of the Rio Conference. These mainstream documents will be discussed 
in Chapter Two when we start to discuss the definition of sustainable development and its 
ideology.  
The history of thinking about sustainable development is closely related to the history 
of environmental concerns and about the conservation of nature in Western Europe and 
North America (Adams 2001). Understanding of the evolution of sustainable development 
must embrace the way essentially metropolitan ideas about nature and its conservation were 
expressed by the international environmentalism movement (Boardman 1981, McCormich 
1989). Its ideology is to advocate the sustainable management of resources, and the 
protection of the natural environment through the changes in public policy and individual 
behavior. However, ideas about non-human nature, and particularly about ways people treat 
and manage nature is subtle and untraceable. They reflect changing ideas about society itself, 
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and are slippery, and hard to trace through space and time. Therefore, as Adams concluded 
‘an account of the evolution of different stands of thought about what we have come to call 
sustainable development is not entirely straightforward (Adams 2002, pp23)’. It is beyond 
this study to trace this origin, but in Chapter Two, this study provides several early thinkers 
who directly contribute to the emergence of sustainable development.  
Sustainable development requires that we see the world as a system- a system that 
connects space, time, and all elements of communities (environment, economy and society). 
It advocates a development pattern that economic growth and social advancement should be 
within the carrying capacity of the planet, so that the future generations will enjoy no less 
earth’s provision than the current one. 
 
 Smart growth 
Although sustainable development provides a comprehensive approach to guide 
development, when it comes to managing urban physical expansion, there are not enough 
tools to use. Frustrated by development that requires residents to drive long distances 
between jobs and homes, many communities are challenging rules that make it impossible to 
put workplaces, homes, and services closer together. Especially in the early 1970s, 
transportation and community planners began to promote the idea of compact cities and 
communities, which then leaded to a new concept of smart growth. 
Smart growth now is the latest buzzword in urban development circles and urban 
planning, and the concept is being touted as a new approach that can resolve problems that 
have long been endemic to urban growth and development in the U.S. In the suburbs, the 
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problems are urban sprawl, loss of open space and farmland, growing traffic congestion, 
absence of a sense of place, croweded schools and air pollution resulting from auto 
dependence. In central cities and older inner suburbs, the traditional problems of crime, 
blight, unemployment, poor schools, and poor-quality housings remain. Smart growth 
advocates argue that the problems of both the suburbs and the inner cities can be addressed 
through new strategies of smart growth that encourage more infill development, more 
concentrated development, and more redevelopment, especially in areas that either are served 
by transit or are close to major employment centers (Anderson and Tregoning 1998, Porter 
2002). Although as a buzzword, smart growth received heavy discussions, there has been no 
consensus on what smart growth really mean.  
However, smart growth should balance different goals and help communities develop 
sustainably (Mahayni 2008). Since there exists a broadly accepted ethical position that we, as 
the current generation, have obligations to the future generation, it follows that we should ask 
what these are and whether current behavior is consistent with making good on these duties. 
Addressing these issues requires that we seek to understand the means available to society to 
generate future well-being or opportunities, namely its resources or resource base.  This 
study aims to bridge the gap and answer two major research questions: if smart growth in 
theory provides sufficient approaches that taking sustainability into account? And if smart 
growth in practice helps communities achieve sustainable development? 
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Methodology 
Based on research questions presented in the previous section, the central task of this 
study is to build a sustainability assessment model to evaluate the theories and practices of 
smart growth to see if they are sustainable. As Figure 1 shows, this study starts with two 
parts of literature review. The first part is on sustainable development; the aim here is to 
uncover what the meaning of sustainable development, its dimensions and measurement. 
This is the preparation for model selection and model building. The other part is on smart 
growth. It will discuss the meaning of smart growth, a special attention will be given to its 
relationship to sustainable development. Furthermore, this part will explore smart growth 
theory to discover how to make it measurable by the sustainability assessment model; and 
investigate smart growth practices to figure out how smart growth principles were 
implemented. These will contribute to the model building process so that the assessment 
model will be in accordance with what it is going to measure. 
 
Figure 1 Research flow chart 
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Then a sustainability assessment model will be built which is based on previous 
literature reviews. This step will select appropriate model and justify its credibility to achieve 
the central task; most importantly, it will build the model within this step. Next, this model 
will be used to assess smart growth theories and practices, the findings of which composite 
the achievement of this study and will be organized into the final step: conclusion and 
recommendation. 
 
Organization 
The organization of this thesis is consistent with the research flow which is presented 
in the previous section. 
Chapter One provides the background and methodology of this study. It sets 
sustainable development and smart growth into our chronical efforts to search for an ideal 
community. Although as the current planning buzzword, smart growth is expected to solve a 
variety of urban problems, it is not clear whether smart growth takes sustainability, one of 
our basic ethnics, into account. Based on this concern, this chapter presents the essence of 
this study: to uncover whether smart growth theory take sustainability into account and how 
the theory helps its practices to achieve sustainable development. In response, this study will 
build a sustainability assessment model to evaluate smart growth’s theory and practices. 
Chapter Two is a literature review on sustainable development. Firstly, it discussed 
the definition of sustainable development. Then it presents several perspectives on the 
dimensions of sustainable development, and selects one that is the most appropriate for this 
study. This step is important since it determines the framework of the assessment model, the 
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accurate understanding of each dimension also significantly impacts model building process. 
Finally, this chapter introduces the type of model this study will use, which will be 
elaborated in Chapter Four. 
The third chapter is the literature review on smart growth. This chapter starts with a 
discussion on the definition of smart growth and its principles (including the corresponding 
policies), these constitute smart growth theory. Then, this chapter explored into smart growth 
practices, the purpose here is to discover how smart growth theory is implemented in reality 
across different scales (federal, state, regional, local levels). This will jointly impact the scale 
of the assessment model. Finally, it discusses how smart growth is related to sustainable 
development and its various dimensions.  
After the preparation of the first three chapters, Chapter Four aims to build the 
assessment model. This chapter is divided into four parts. The first part used literature review 
to justify why the selected model type is the best choice. Then, it investigates how the 
selected model is used in existing researches. This follows the next part: how the selected 
model is going to work in this study. Finally, this chapter presents the model building process 
and the final models which will be utilized through the next three chapters. 
Chapter Five uses the assessment model to evaluate smart growth theory. It consists 
of two major parts. The first part intends to draw a general picture to illustrate how smart 
growth performs on sustainable development. Then it goes into more details to indicate how 
smart growth performs on each dimension of sustainability. 
Chapter Six is a chapter for case study, which uses the assessment model to evaluate 
smart growth practices. This chapter begins with the selection of cases. It sets several criteria 
for selection and then lists all selected cases which could meet all those criteria. The 
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following section analyzes each case separately, to see how they perform on smart growth 
and sustainable development. Finally, all cases are joined to tell a complete story of the case 
study. 
Conclusions and recommendations for smart growth’s performance on sustainable 
development is discussed in Chapter Seven. As the final chapter, it summarizes all the 
findings of this study and recommends the ways that smart growth could be improved to 
embrace the rationale of sustainable development. 
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CHAPTER 2 LITERATURE REVIEW ON SUSTAINABILITY 
Definition of sustainability 
Concerns about sustainability stemmed from the recognition of the dismal modern 
science and modern industry, although the word itself and its counterpart, sustainable 
development, appeared in the last few decades. As early as post World War II, some early 
thinkers began to attract world attention from rapid population and economic growth to the 
problems of contemporary development patterns and expressed their worry about future 
generation. In 1952, the President’s Material Policy Commission was concerned about the 
sustainability of the American’s post-war growth, given its rapid wartime increase in the 
consumption of non-renewable minerals from apparently finite supplies (Pezzey and Toman 
2002). Later, in his book The Costs of Economic Growth (1967), Ezra Mishan argued that if 
we weighted social problems and the degradation of resources and environment against the 
benefits of economic growth, the conclusion would represent a decline of human welfare. In 
1972 Meadows et al., in The Limits to Growth, pondered the sustainability of the whole 
industrial civilization, given the ultimate finiteness of the planet’s capacity to supply inputs 
for modern economics, as well as its ability to assimilate their waste outputs. Almost as the 
same time, E.F. Schumacher (1974) gave the similar thought but went further. He argued that 
we should realize the difference between renewable and non-renewable resources, and that 
the price of non-renewable resources should take into account that take the needs of future 
generation. He regard such resources as capital rather than an income. In 1974, there were 
three articles that articulated Schumacher’s ideas: an optimal use pattern of ‘exhaustible 
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resources’ should consider the needs of future generations in terms of intergenerational 
equity (Dasgupta and Heal 1974, Stiglitz 1974, Solow 1974).  
Besides these early thinkers, the nature itself alarmed human society with significant 
declines in the air and water quality and biodiversity, as seen in many parts of the world. The 
destruction of the jungles and the effect of the greenhouse gases on the earth’s atmosphere 
were often cited as indictors of the problems at hand. Looking forward, these trends foretold 
of serious threats to the sustainability of human society on the earth.  
These thoughts and anxieties came to head in 1987 with the work of the Brundtland 
Commission, formally the World Commission on Environment and Development (WCED), 
known by the name of its Chair Gro Harlem Brundtland, which was convened by the United 
Nations in 1983 (Wikipedia 2008). In its report, Our Common Future (1987), the 
commission gives its stern warning about the reality of the reduction in earth’s capacity in 
sustaining lives in the face of overwhelming growth in the world population. It called for 
major initiatives to reverse that decline by recognizing the relationships of environmental 
conservation, economic prosperity, and social equity. The commission provides its definition 
of sustainable development in this report, which is the first widely recognized and also the 
most frequently quoted definition: 
Humanity has the ability to make development sustainable to ensure that it meets the 
needs of the present without compromising the ability of future generation to meet 
their own needs. (WCED 1987, 13) 
 
While not vacuous by any means, this definition was sufficiently vague to allow for a 
broad consensus (Daly 1996, Hempel 1999). Offering such a definition was probably a good 
political strategy at the time, since a consensus on a vague concept was better than 
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disagreement over a sharply defined one. Subsequent international and national conferences 
and commissions have continued to emphasize the critical importance of attending to this 
issue, and more scholars have enriched the knowledge pool of sustainability. Therefore, the 
concept has evolved over time, and the information it conveys is considerably different from 
what it did decades ago. Even so, these are not concepts that are susceptible to easy or quick 
definitions (Redclift 1991, Tickell, 1993 Portney 2003). As Beatley and Manning (1997) 
point out, sustainability is generally recognized as a good concept; however, without a fully 
developed definition and measurement, it is hard to tell what sustainability means. This point 
is appropriate, especially after recognizing the fact that there are a number of communities 
around the world trying to move forward to achieve it under various operational versions of 
sustainability. In discussing the significance of sustainable development for planning, Berke 
(2002) lists seven examples of sustainable development definitions in different scales, 
ranging from international to national, and then to state, regional, and finally to local scales. 
This supports his argument that the concept of sustainable development is simple while there 
is no general agreement on its definition.  
Indeed, as Portney (2003) and Tisdell (2004) suggest, the term, sustainability, seems 
to convey great meaning to a wide array of people. The fact is that, as a matter of practice, it 
has come to mean so many different things to so many different people. The vagueness in the 
definition contribute probably as much to promote confusion and cynicism as its positive 
message for the need of environmental change. Some would even argue that when the 
concept of sustainability is coupled with the idea of a community, which is itself an abstract 
concept, it becomes meaningless, and the effort of finding a meaning of sustainable 
community will be quite difficult (Portney 2003). Some scholars pin the difficulty of the 
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definition to the historical intellectual strains of thought that underline the contemporary 
concept.  Kidd (1992) argues that there are at least 6 historical roots for sustainability.  They 
include “ecological/carrying capacity”, “natural resource/environment”, “biosphere”, 
“critique of technology” and “ecodevelopment”.  Other scholars trace this difficulty to the 
various areas of focus embedded into the broad concept.  One of these examples is the study 
by Brown and his colleagues, who suggest that the current usage of sustainability has related 
to 6 focuses, “sustainable biological resource use”, ”sustainable agriculture”, ”carrying 
capacity”, “sustainable energy”, “sustainable society and economy”, and “sustainable 
development”(Brown et al 1987).  
What makes the definition of sustainability even more confusing is its coexistence 
with ‘sustainable development’.  An overwhelming number of articles on sustainable 
development or sustainability use these two terms interchangeably.  This implies that most 
scholars or professionals take it for granted that these two terms have the same meaning. 
However, there are a few other  scholars who tried to differentiate between them.  Portney 
(2003) argues that, compared with sustainability, the concept of sustainable development 
shifts the emphasis away from mere concern about the environment to include explicit 
concern about economic development. Ling (2005) also contends that these two terms are 
different.  He notes that “…the former (sustainability) provides the guiding values that are in 
turn reflected in the latter (sustainable development) through policies and programs which 
are initiated (Ling 2005, 6)”. Although Ling realized the difference between sustainability 
and sustainable development, he provides two reasons why the two terms could be used 
interchangeable: Sustainability has been considered as a unifying factor in a comprehensive 
approach to sustainable development; more importantly, the Bellagio Principles 
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(International Institute for Sustainable Development 1996) has emphasized that any process 
to measure and assess sustainable development must start with, and be guided by, an 
articulated vision of sustainable development and clear goals to define that vision. 
Furthermore, Portney fails to justify his differentiation by enough supports. Therefore, this 
research perceives sustainable development and sustainability to have the same meaning and 
uses the two terms interchangeably.  
Although sustainability is perhaps best thought of as general concept whose precise 
definition have yet to be fully explicated, but without going into great detail about each of 
these conceptions of sustainability, suffice it to say that there is considerable overlap among 
them.  This overlapping is often expressed by the division of dimensions of sustainability as 
will be demonstrated in the next section. 
 
Dimensions of sustainability 
The most common division of sustainability includes three dimensions, which are 
also called three Es- the environment, the economy, and equity (Berke 2002, Godschalk 
2004, Munier 2005, Porter 2000). As depicted in Figure 2, sustainable development means 
advancement in these three interrelated dimensions, which are interrelated with each other.  
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Figure 2 3Es model on sustainable development 
Environment, sometimes called environmental protection, means using resources in a 
healthily recoverable way, so it can be enjoyed by future generations; economy means 
economic growth involving economic progress; the dimension of equity has several names 
according to different standings of the academics and practitioners, like social 
progress(Munier 2005), social dimension (Moldan and Dahl 2007, Stanners et al. 2007). 
These different terms imply similar meaning: social equity and equality of opportunities for 
everyone, like access to knowledge, information, etc. in a nondiscriminatory way, the 
opportunity to work and participate in social processes, and the ability to select and transform 
information into relevant knowledge. The United Nations 2005 World Summit Outcome 
Document refers to the relationships between the 3Es to reflect the “interdependent and 
mutually reinforcing pillars”(General Assembly of United Nations 2005, 12). However, some 
scholars argue that it is the contradiction between these dimensions reflects competition 
between them than the pressure of harmonious relationship (Berke et al. 2006, Owens and 
Cowell 2002, Champell 1996). Contradictions arise between ‘opposing’ dimensions include 
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competing claims in the consumption of natural resources and in the preservation through 
their ability to reproduce; competing needs to improve the living conditions of the poor 
through economic development while protecting the environment, and the competing claims 
to use property as a private commodity to generate profits or be subject to government 
invention to guarantee social benefits. They argue that the road to achieve sustainable 
development is the road to solve these conflicts between them.  
Although the 3Es model is widely recognized for its simplicity and relative 
comprehensiveness, others argue the need for more than three main dimensions to 
sustainable development. Among these views, a four-dimension model is the dominant one. 
Most four-dimension models add a fourth dimension to the existing 3Es model, but this ‘the 
fourth’ dimension varies from one to another scholar.  
A widely used four dimension model of sustainability was embraced in Agenda 21, 
which was adopted in the 1992 Earth Summit (United Nations 1992). Agenda 21 is a 
statement of the basic principles that should guide nations in their quest of economic 
development in the twenty-first century. These principles were lined under 4 primary 
dimensions of sustainability, which include social dimension, economic dimension, 
environmental dimension, and institutional dimension. For the social and economic 
dimensions, the agenda advocates the activity of combating poverty, accelerating the 
development of developing countries, changing consumption patterns, protecting and 
promoting human health conditions, and promoting human settlement development. And to 
improve the environmental dimension performance, the agenda supports nature and 
environment friendly activities, while it opposes any activity that may result in environment 
deterioration and resource depletion. Since the purpose of Agenda 21 is to encourage global 
 19  
 
partnership, it gives weights to strengthening the role of major groups, like governments, 
non-governmental organizations, workers and their trade unions, etc. , which constitute the 
institutional dimension. Obviously, the addition of institutional dimension is closely related 
to the consideration of institutional corporation which is the purpose of the summit, 
therefore, it is a biased model. 
There are a number of scholars who are trying to justify the addition of the 
institutional or the political dimension as the fourth one (Spangenberg 2007, Fien 2009). 
They contend that institutions and politics should be seen as essential to sustainable 
development because of their indispensible role in implementing social, economic and 
environmental objectives, and that they were denied the right to be a separate dimension. In 
justifying the reason why treating institutions/politics as an independent dimension rather 
than combining it with the social dimension, Spangenberg (2007) argues that the internal 
dynamics of sustainable development is deprived of the important institutional aspects, and 
merging the institutional and the social dimension is no remedy to the complexity of 
challenges caused by the complicated structures and agencies of society and humans. 
Furthermore, the institutional and social dimensions have different “actors, response systems, 
and lead sciences”(Spangenberg 2007, 109). However, these differences and the complexity 
cannot give right to institutions/politics to stand out from 3Es, because environment and 
equity also have similar complexity. For example, the dimension of environment could be 
divided, by one standard, into atmosphere, hydrosphere, biosphere and geosphere, each of 
which has different ‘actors, response systems, and lead sciences’. Therefore, ‘institutional’ 
subjects to the dimension of equity, and should not be an independent dimension.  
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Similar to the ‘institutional dimension’, the ‘cultural’ dimension is arguably seen as 
another version of the fourth dimension. Indigenous people have argued, through various 
international forums such as United Nations Permanent Forum on Indigenous Issues and the 
Convention on Biological Diversity, that cultural should be seen as the fourth dimension of 
sustainable development (Wikipedia 2009). The Universal Declaration on Cultural Diversity 
(UNESO 2001, 1) further elaborated the concept: 
 ‘This diversity is embodied in the uniqueness and plurality of the identities of the 
groups and societies making up humankind. As a source of exchange, innovation 
and creativity, cultural diversity is as necessary for humankind as biodiversity is 
for nature. In this sense, it is the common heritage of humanity and should be 
recognized and affirmed for the benefit of present and future generations.’ 
 
And it becomes ‘one of the roots of development understood not simply in terms of 
economic growth, but also as a means to achieve a more satisfactory intellectual, emotional, 
moral and spiritual existence’. In this vision, cultural diversity is the fourth policy area of 
sustainable development. However, the intent of this document shows its bias: to preserve 
cultural diversity of humanity. Furthermore, culture is an important component of 
equity/social dimension of 3Es model, so it is not necessary separate culture from three Es. 
Another four dimension model is Godschalk’s prism models of sustainability, in 
which he adds livability to the 3Es model (Godschalk 2004). He argues that the three Es 
alone are not sufficient to guide best practices in contemporary land use planning without 
considering livable community values, since the values of livability encounter some serious 
conflicts with the value of sustainability. Godschalk generalizes these conflicts as 
gentrification conflict between livability and equity, green cities conflict between livability 
and ecology, and growth management conflict between livability and economy (shown in 
Figure 3). Accordingly, in addition to a triangular model, the dimension of livability is 
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independently connected to three Es which turns out to be a prism-shape model. However, 
this model is biased by the dominant attention paid to Smart Growth and New Urbanism. 
Smart Growth and New Urbanism rooted from the concern for livable communities, and 
Godschalk contends that the values of livability encounter serious conflicts with the values of 
sustainability, thus, we need a new model embracing livability as a separate dimension to 
understand these tensions. However, he fails to justify the tensions between livability and 
three Es. For example, why should livability hold competing belief between built 
environment and natural environment? Therefore, the prism model does not hold a 
comprehensive point of view and cannot extend its credibility to understand the whole earth 
system. 
 
Figure 3 Prism model of sustainability 
Source: Godschalk 2004 
 
There are other researches which outlined more dimensions for sustainable 
development. In Brundtland report, the commission outlined 5 dimensions in expanding its 
definition of sustainability:  
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1. Needs of the future must not be sacrificed to the demands of the present. 
2. Humanity’s economic future is linked to the integrity of natural systems. 
3. The present world system is not sustainable because it is not meeting the needs of many, 
especially the poor. 
4. Protecting the environment is impossible unless we improve the economic prospects of 
the earth’s poorest peoples.  
5. We must act to preserve as many options as possible for future generations since they 
have the right to determine their own needs for themselves. 
 
These dimensions then were expanded to embrace 27 principles adopted by the Earth 
Summit 1992, also known as the United Nations Conference on Environment and 
Development (United Nations General Assembly 1992). In this summit, 172 governments 
participated, some 2,400 representatives of non-governmental organizations (NGOs) 
attended, with 17,000 people at the parallel NGO "Global Forum". These broad principles 
addressed the issues like systematic scrutiny of patterns of production, alternative resources 
to replace non-renewable resources. The five principles, however, could all fall into three Es. 
Therefore, this five dimension model is actually an extension of 3Es model rather than 
adding new dimensions.  
The above discussions on dimensions of sustainable development include most 
commonly used models; however, it is not a complete inventory of models. Because 
sustainable development means different things to different people. As noted in the 
discussion of the definition of sustainability, each academic and professional group tends to 
add its own values when considers sustainability or sustainable development. However, the 
discussion allows us to come out to a model that is comprehensive and includes major issues 
and it is simple to use: the model being the 3Es model. 
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Three Es-Environment, Economy and Equity 
Environment  
Although sustainable development does not focus solely on environmental issues as it 
includes multi-dimensions, this concept, indeed, originates from the concern about the 
environment and natural resource deterioration. As the concept evolved, the concerns about 
the environment were divided into several perspectives, which are described, by Brandon and 
Lombardi (2005), as failing into a spectrum (depicted in Figure 4). In this spectrum, 
Conserve at All Cost and Seek Technical Fix are located at the two ends of the spectrum, 
with sustainable development occupying the middle.  
 
Figure 4 The spectrum of views on sustainability 
Source: Brandon and Lombardi 2005 
Similar to the definition of sustainability, people’s standings on its environmental 
dimension varies with their identity. Therefore, the view of Conserve at All Cost mainly 
comes from environmentalists and particularly those who are involved in natural 
environment and resource protection. Those people mainly are concerned about the depletion 
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of non-renewable resources, especially fossil fuels, the pollution of air and water, and the 
breakdown of environmental awareness by not considering the impact on human and living 
creatures. These concerns were expressed by the environmental movement of the past four 
decades. (Botkin 1992). People who hold this point of view claim that there should be a 
moral imperative to see mankind as a part of eco-system, change the way we live and seek a 
reduction in economic growth as means of reducing consumption. However, the 
environmental dimension of sustainable development should not be the only view of the 
environmentalists. Environmentalists, according to Brundtland Report (1997, 78), are “more 
concerned about panda bears than human beings, and more concerned about increasing the 
number of bicycles in the Third World rather than that we should acquire trucks”. Therefore, 
this extreme one sided standpoint will cumber the development of human society. 
People, whose views locate at the other end of the spectrum, argue that a ‘technical 
fix’ could be found to solve the environmental issues. They believe that the markets will 
drive up the price of non-renewable resources and that this in turn will encourage innovators 
to provide more alternatives to solve the environmental and resource crisis (Brandon and 
Lombardi 2005). However, those people fail to realize that markets cannot recognize the 
magnitude of the irreparable damage may have been done to the planet for which future 
generation will need to pay the price. Schumacher (1973) realized this failure from a long 
time ago when he raised the term “quasi-public” goods. Schumacher argued that quasi-public 
goods should not be priced by its current value without taking the needs future generation 
into account. And there are more than enough articles proving the market failures on 
preserving the natural environment and resources. Thus, a real sustainable view should 
balance the above two views from environmentalist and ‘technical fix’.  
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A sustainable view on environment is located at the center of the spectrum. In 
interpreting the stand points of Our Common Future, a number of commentators found that a 
sustainable view should be anthropocentric (Reid 1995, Langhelle 1999, Adams 2001). This 
argument claims that the environment should serve a human development-oriented approach, 
which is stated in Our Common Future as ‘our message is [first and foremost] directed 
toward people, whose well-being is the ultimate goal of all environment and development 
policies’(United Nations World Commission on Environment and Development 1987, xiv). 
This is in accordance with Brundtland’s own understanding of the idea: 
I have often seen it argued that one or another activity cannot be sustainable 
because it leads to environmental problems. Unfortunately, it turns out that 
nearly all activities lead to one or another form of environmental problem. The 
question as to whether something contributes to sustainable development or not, 
must, therefore, be answered relatively. We must consider what the condition 
was prior to the action undertaken and what the alternative would have been, as 
well as to whether the activity could be replaced by other activities. (Longwelle, 
1999,134). 
However, an anthropocentric stand point does not mean the ignorance of the 
environment. It calls for a comprehensive view to balance the values between environment 
and human development, and to serve a sustainable goal of humans. And it calls for, 
physically and morally, for a better understanding of the environment. According to Berke et 
al.(2006), we need to understand the environmental values from three perspectives: direct 
utility values, whether the direct product of nature could be consumed by mankind; indirect 
utility values, whether ecosystem services could be offered to mankind; and intrinsic values, 
the intrinsic appreciation for all life forms. To sum up, a sustainable view on the environment 
should take both utilitarian and ethical values into account to serve the sustainable 
development of mankind. 
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Economy 
Within the 3Es model, economic growth is another major concern. Some scholars 
argue that sustainable development is actually another form of economic development. 
Porney (2003) calls sustainable development a “sibling” of sustainable economic 
development, suggests that the concept of sustainable development is not so different from 
economic development but the former one expresses the idea that the pursuit of economic 
growth must be accompanied by significant consideration to the ecological impacts. Barbier 
hold a similar view, and uses sustainable development, sustainable economic development 
and economic growth interchangeably when talking about sustainable development (Barbier 
1987). However, an overwhelming number of academics and practitioners realize the 
difference between sustainable development and economic development, among them there 
are two groups: the one who considers these two forms of develop could not coexist and 
others who believe they can.  
Many people think that the expression ‘sustainable development’ is in itself an 
oxymoron, and the words contradict one another (Munier 2005, Viederman 1996). They 
contend that economic growth and sustainable development are done at the expense of the 
other. In other words, sustainability and development cannot coexist, and that the expression 
is senseless. Economic growth needs land, raw materials, fossil fuels, natural resources, so 
human must use them in order to secure economic growth. These arguments, however, fail to 
realize that the economic system is open to social and ecological systems rather than 
exclusive to them. ‘consumer’ and ‘product’ are only two components of the overall system 
in which the economy co-evolves with other technological, political and ecological systems 
(Costanza et at. 1991). Thus, economic growth and sustainable development is compatible 
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with each other. The solution of reaching them at the same time lies in finding a equilibrium, 
namely, developing the economy in a sustainable way with a better living (Munier 2005).  
To further understand the relationship between the two terms, an explanation by 
Vaughan et al.(1981, 309) could shed some light. They characterize these terms as follows: 
 Economic growth is quantitative. Considering a baseline, it is an economic change or 
variation related to investment, output, income and consumption. 
 Sustainable development refers to a qualitative change. This means changes not only to 
the economy, but also to institutional, social and environmental changes. 
 
According to this explanation, if economic growth translates into quantitative input of 
hard currency and product, then a sustainable development should divert some of these 
profits to provide decent wages, education, hospitals, housing, etc. that is available for 
everyone. At the same time, the resources of these inputs should be used wisely and 
efficiently, lowering production costs without sacrificing wages. That is what Schumacher 
(1973) suggested by stating that we should treat those resources as ‘capital’ rather than 
‘income’. When Schumacher made this suggestion, he pointed to the non-renewable 
resources. Actually, all the inputs of economic system, according to a sustainability point of 
view, should be considered as capitals. Viederman (1996, 47) provides such a list that 
includes five major capitals: 
1. Nature’s capital: the stock that yields the flow of natural resources; 
2. Human capital: people and the bodies of knowledge that contribute to the community 
and to production; 
3. Human-created capital: products and technologies created by humans; 
4. Social capital: civic-ness of regional life, especially public participation; 
5. Cultural capital: factors that provide human societies with the means and adaptations to 
deal with the natural environment and to actively modify it. (Viederman 1996, 47) 
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With these perspectives, all capitals of economic system should be preserved not only for the 
present but also for the future generation in order to development sustainably for human 
kind.  
Furthermore, another characteristic of a sustainable economy which works at the 
community level is that the local economic value created stays in the community. It is a 
circulation of capital, with employment generating capitals and employees consuming 
income locally. This could be generalized as ‘dollars recycled locally’. Kline (1995) has 
provided a sound description: 
A more sustainable community includes a variety of business, industries, and 
institutions which are environmentally sound, financially viable, provide training, 
education and other forms of assistance to adjust to future needs, provide jobs and 
spend money within the community, and enable employees to have a voice in 
decisions that affect them. A more sustainable community also is one in which 
residents’ money remains in the community. (Kline 1995, 4) 
Therefore, a sustainable community should recycle its values locally. 
In sum, there are sound reasons supporting the view that this is no contest between 
sustainable development and economic growth. Actually, economic development is a 
significant part of sustainable development; all its inputs should be viewed as capital which 
should be used judiciously and recycled locally.  
 
Equity 
Sustainable development includes an important ethical component, expressed as the 
right of every human being to a fair share of the benefits the earth offers (Moldan and Dahl 
2007). However, a ‘human being’ here does not mean human species living in a certain 
period, what it really means is humankind. Generally speaking, there are two categories of 
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generations within sustainable development context, current and future generations. These 
two categories express two different concerns, the concern for today’s poor and 
disadvantaged, and the concern for equal enjoyment of the planet of future generation. 
Accordingly, the dimension of equity is always divided into inter-generational equity and 
intra-generational equity. 
Inter-generational equity is at the heart of the definition of sustainable development.  
It requires that the needs of the present are met without compromising the ability of future 
generations to meet their own needs. Therefore, in pursuit of intergenerational equity, one 
generation should hand on the planet to the next generation in a condition that is no worse 
than they received it. Weiss gave a clear statement on this by saying that: 
Each generation has an obligation to future generation to pass on the natural and 
cultural resource of the planet into no worse condition than received and to provide 
reasonable access to the legacy for future generations.(Weiss, 1989, 37) 
 
It is neatly summed up by Selman (1996, 11) in a proverb that ‘we have not inherited 
the earth from our parents, we have borrowed it from our children’. These concerns were 
expressed as controlling the inputs and outputs of human society. The effort of controlling 
inputs concerns our daily life, ranging from money consuming public transit projects which 
change the way of living with less car dependency, to choosing a paper-less bank statement. 
In the academic world, a number of academics try to guide our behavior with some 
principles. Some examples include Wiess’s(1989) three principles- conservation of options, 
conservation of quality, and conservation of access; and Kadak’s(1998) four principles- 
trusteership, sustainability, chain of obligation, and precautionary. At the same time, our 
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pricing system is changing to take our descendents into account, that is the use of discount 
rate. As Hepburn realized that: 
Whenever economists think about intertemporal decisions, whether concerning trade-
offs between today and tomorrow or between the present generation and our distant 
descendents, we reach almost instinctively for the discount rate (Hepburn, 2007, 109). 
 
That what Schumacher (1973) called pricing goods in consideration of the future 
generation when he raised ‘quasi-public good’ concept. On the other hand, mankind tried to 
control outputs by managing waste. The Environmental Protection Agency (EPA) stands for 
an official effort to do this. In discussing EPA’s waste control and depository assessment 
standard, Okrent (1999) uncovered its strong concern to leave a better planet for far distant 
generations.  
Intra-generational equity represents the other aspect of equity issues. It requires that 
people within the present generation have the right to benefit equally from the exploitation of 
resources and that they have an equal right to a clean and healthy environment. However, this 
is just an ideal claim. In reality, it is difficult, a lot of times impossible, to implement a ‘win-
win’ policies. It is described by Heal and Kristrom as ‘policy change will inevitably create 
‘winners’ and ‘losers’’(2007, 155). Because, as noted, whether a policy is progressive or 
regressive, it will affect a certain ethnic group disproportionally or hamper a certain group to 
enjoy social welfare equally, like a certain income, age, or religion group. Although in the 
real world, a both win strategy is out of the question, in order to ensure intragenerational 
equity, ’winners’ can compensate ‘losers’ with a costless transfer of benefits. A substantial 
number of academics and practitioners pay great attention to the poor and poverty issues. The 
Brundtland Report, for example, had particular regard to the needs of the world’s poor, to 
whom it was argued that an overriding priority should be given. However, concerning the 
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poor is not a new issue, much earlier before the concern about environment rose up, the 
concern about the poor and the disadvantaged have appeared. Since then, this concern has 
been a continuing political and social goal. But in a context of sustainable development, the 
concern for social equity raises questions, as Blakely put: 
…How? When? Where? And to what extent should people engaged in developing 
communities assume some responsibility for answering these questions?(Blakely, 
2000, 67) 
In order to answer these questions and provide a starting point to enhance social equity, 
Blakely (2000) highlighted the importance of affordable housing and livable neighborhoods. 
These claims are supported by the current smart growth movement which also values 
housing and livability.  
To sum up, sustainable development should consider both intergenerational and 
intragenerational equity. To achieve these, we need to build livable communities with taking 
future generations into account.  
 
Measurements of sustainable development and sustainability 
Sustainable development is a term that everyone likes, however as discussed in 
previous sections, nobody is sure of what it means. Although the picture of sustainable 
development becomes much more apparent if we break it down to dimensions, like the 3Es 
model does, it is still not a well operational concept. Since it is hard to distinguish which 
development is more sustainable than others, and in which aspect. Furthermore, measuring is 
an inevitable step to management, and there is an increasing concern with establishing a 
means to management performance and to assess progress towards sustainable development 
(Hodge and Hardi 1997). Therefore, there is a need to measure sustainability. Since the 
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Brundtland Report, many researchers in universities, environmental organizations, think-
tanks, national governments and international agencies have offered proposals for measuring 
sustainable development. The wide variety of indicators in existing national and international 
policy-based sets testifies to the difficulty of the challenge, and there are tons of researches 
and projects supporting that indicators are, by far, the dominated and best way to measure 
sustainability (Ling 2005, Munier 2005, Jesinghaus 2007).  
The functions of indicators, according to Tunstall(1992), include: 
 To assess conditions and trends; 
 To compare across places and situations; 
 To assess conditions and trends in relation to goals and target; 
 To provide early warning information; and  
 To anticipate future condition and trends. 
 
Therefore, indicators are widely used as a measurement of sustainability for decades, 
from community level, to national level, and to international level. Accordingly, this study 
chose indicators to build an assessment model to assess the theory and practice of smart 
growth. A detailed discussion of indicators will present in Chapter Four. 
 
 
Chapter Summary 
This chapter presents definitions of sustainability and sustainable development, the 
findings of which suggested that although sustainability concept experienced more than 
decades of development, there still is no consensus definition about what it really means. 
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However, sustainability models provide a way to operationalize this concept, among them, 
3Es model is an optimal option because of its comprehensiveness and simplicity.  
 
This chapter provides a framework (3Es model) and a measurement (indicator-based 
assessment model) which will be used to assess smart growth theories and practices. The 
following chapter will discuss smart growth concept, and assess it from a sustainability 
perspective via 3Es model. 
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CHAPTER 3 SMART GROWTH 
Definition of smart growth 
In the mid-1990s the term Smart Growth appeared on the planning scene and rapidly 
became a buzzword of the day. Whether this term is inherently different from growth 
management or whether it is just basically growth management under a more attractive name 
is arguable (Levy 2008). However, it originated from growth management movement 
(Nelson 2000, Juergensmeyer and Roberts 2003).  
Since late 60s of the last century, a number of towns, cities and counties in the U.S. 
have initiated various growth management programs. These programs intended to obtain a 
desirable development pattern in consideration of preserving an existing lifestyle and 
community ambiance which could be in harmony with the environment. However, the trend 
of rapid growing economy and population which started after World War II still fastened the 
growth pace of cities. Meanwhile, the boom of automobiles gave people freedom to move 
around between homes and working places. Therefore, people were not tied to their working 
places anymore; there was a trend that people move outward in the metropolis to relief 
themselves from central cities, to breath fresh air, to be less crowded and to enjoy more open 
space. This suburbanization promoted urban sprawl which is called ‘cancer to the region’ 
(Freilich 1999, 17). 
Sprawl is an extension of long existing patterns of decentralization and low density 
development. But there is, currently, no consensus on its definition, because of varying views 
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of its causes and effects (Juergensmeyer and Roberts 2007, Bullard 2007). However a 
generally accepted definition is: 
A form of urbanization distinguished by leapfrog patterns of development, 
commercial strips, low density, separated land uses, automobile dominance, and a 
minimum of public open space.(Gillham 2002, 8) 
Sprawl is widely labeled as inadequate accessibility to essential land uses such as 
housing, jobs, and public service (Bullard, Johnson and Torres 2000, Bullard 2007). And 
there is, at the same time, a common sense that sprawl has a strong negative connotation, and 
there is an overwhelming number of publications that explored the negative impacts of urban 
sprawl on cities. This research is on smart growth rather than issues of urban sprawl.  Just to 
narrow our views to planning, Freilich(1999) listed seven negative impacts of sprawl, which 
include: community impacts, housing impacts, employment impacts, fiscal impacts, political 
impacts, transportation impacts, agricultural and open space impacts. Therefore, as Gearin 
(2004,279) described, the mounting sense that ‘the problems that we face will not be solved 
by the kind of thinking we created them’ has led to a growing recognition that smart growth 
can somehow help solve problems of sprawl(Benfield, Terris and Vorsanger 2001, Porter 
2002, Gearin 2004, Levy 2008).  
The term, smart growth, was first used in connection with the Maryland state plan 
under then governor Parris Glendening (Levey 2008). In the foreword of Solving Sprawl, 
Governor Glendening expressed the core values of Maryland smart growth programs: 
I firmly believe it is time to change our culture, time to adopt a new ethos: we will 
work hard to sustain our incredible economic growth. We will preserve the beauty 
of our nation and we will protect our environment. And we will do so through land 
preservation, quality design, and support for our traditional communities, and solid 
long-range planning. If we do that, we can improve the quality of life for our 
citizens now and, more importantly, for our children’s children.(Glendening 2001,  
xii) 
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These programs indeed brought a promising new concept into not only urban 
planning, but also all the aspects of urban lives. Since then the concept of smart growth 
evolved from time to time, its focus, however, concentrated on controlling urban sprawl 
(Freilich 1999, Downs 2001). Burchell (1999, 2000) defined smart growth as the growth that 
is opposed to sprawled growth, it is the redirection of portion of growth to the inner - 
metropolitan area, combined with a more controlled movement outward; it would consume 
far less capital and fewer natural resources and enable the achievement of more ambitious 
development goals. A similar statements was made by Downs(2005, 367), who contended 
that “smart growth was originally conceived as a reaction to what many planners believed 
were undesirable features of continuing growth through suburban sprawl”.  
Recent version of smart growth concepts extends its original purpose of controlling 
sprawl to much broader perspectives, and since more and more groups with different 
backgrounds and goals joined the advocates of smart growth, a unit definition is hard to get.  
This suggests that smart growth means different things to different people (Downs 2001, 
Gearin 2004, Ye Mandpe and Mayer 2005, Levy 2008). The definition from Smart Growth 
Network states that smart growth is the growth “which gives us great communities, with 
more choices and personal freedom, good return on public investment, greater opportunity 
across the community, a thriving natural environment, and a legacy we can be proud to leave 
our children and grandchildren.”(Smart Growth Network 2006). U.S. Environmental 
Protection Agency also gives a broad definition of smart growth.  Smart growth covers a 
range of development and conservation strategies that help protect our natural environment 
and make our communities more attractive, economically stronger, and more socially diverse 
(EPA 2008). Indeed, the American Planning Association's (APA's)(2002) definition of smart 
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growth is largely a narrative of problems and goals that it seeks to address, which embraces 
most advocates’ interests:  
‘smart growth is the planning, design, development and revitalization of cities, 
towns, suburbs and rural areas in order to create and promote social equity, a sense 
of place and community, and to preserve natural as well as cultural resources. Smart 
growth enhances ecological integrity over both the short and long term, and 
improves quality of life for all by expanding, in a fiscally responsible manner, the 
range of transportation, employment and housing choices available to a 
region’(APA 2002, 1) 
 
Within various definitions like the above definitions, a core value was widely 
recognized in livability (Godschalk 2004, Bullard 2007). Livability values typically call for 
the preservation and enhancement of the social and physical amenities of communities that 
support desired activity patterns, safety, lifestyles, and aesthetic values. Scale is a critical 
factor in assessing these values. On one hand, livability is said to be based on community 
scale (Bullard 2007). Such communities, as smart growth concept visions, are based on 
pedestrian scale, a diversity of population, mixed incomes, and mixed uses. It operates at the 
level of everyday physical environment and focuses on place making (Bohl 2002). On the 
other hand, Godschalk(2004) argues that livability has both micro and macro levels. It ranges 
down to the micro scale of the block, street, and building, where the focus is land use design, 
and ranges up the macro scale of the city, metropolis, and region, where more attention is 
paid to organizational negotiation and policy making. However, no matter livability is based 
on which scale, it seeks to enhance the quality of life of the current generation which ignores 
the responsibility to leave future generations a better world. Therefore, smart growth’s core 
value encounter conflicts with sustainability.  
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Beyond this commonly recognized core value, there are various and sometime 
competing views on smart growth. In discussing the usefulness of smart growth, Gearin 
(2004,280) gave one reason on the conflicts between different interest groups, that is the ‘the 
smart growth constituency is exceptionally diverse and broad’. Smart growth has been 
recognized for increasing property values with lower cost, for conserving environment, and 
for building livable communities. At the same time, smart growth tools address demands for 
historic preservation, resource conservation, farmland protection, and land development. 
Therefore, the same label-smart growth-attracts a wide variety of interests groups under it, 
and each interest group tends to highlight characteristics of most concerns of its members. Ye 
and her colleagues (2005) provides supports for this argument with discussing definition of 
smart growth from various environmental organizations, government agencies, and other 
interest groups.  
Although with more than a decade of development, the concept of smart growth has 
included a number of themes, there is still a vital part that missing from most smart growth 
discussion-taking into account of future generations, namely, the sustainability issues. As 
smart growth concepts develops beyond its originality to control urban sprawl, it is still 
focused on addressing current development issues, and neglects the responsibility to leave 
the future generation a better world. It is also obvious that smart growth concept is, for a lot 
of times, used as a political and legislative tool. The American Planning Association (APA) 
reports that ‘more than 2,000 planning bills were introduced between 1999 and 2001 with 
approximately 20 percent of the bills being approved…In the 2000 election, 553 state or 
local ballot initiatives in 38 states focused on issues of planning or smart growth with an 
approval rate of more than 70 percent’ (APA 2002, 7). The APA has sought to further this 
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astounding revision of existing land use laws by publishing a monumental work Growing 
Smart Legislative Guidebook in 2002. Furthermore, as discussed in previous sections, the 
core value of smart growth is livability, which is a different concept from sustainability. 
Therefore, smart growth does not necessarily mean sustainable develop. It should be 
modified theoretically and practically to meet the sustainable develop requirement, which is 
the major contribution of this research and will be further discussed in later sections. 
 
Smart growth principles 
Defining smart growth is not without some difficulty. Actually the concept is tool 
oriented (Gearin 2004). There are a lot of efforts paid to developing smart growth tool kits, 
especially principles, which also attempts to bridge the gap between theory and practice. 
Porter argues that ‘smart growth abides by a set of interrelated principles of 
development‘(Porter 2002, 1). These basic principles seek to accommodate the different 
interests of all sectors of society with a stake in community development. Generally 
speaking, the principles of smart growth are widely acceptable ideas about the desirable form 
and character of communities. Not surprisingly, which principles could be included into an 
organization’s list of smart growth development depend on the interests of that organization. 
Some groups focus on protection of natural environment and open space; others focus on 
providing flexibility to developers to mix different uses and increase the range of housing 
and transportation choices. However, the existing principle lists share several common 
features, and there are already several widely accepted lists. 
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In his widely quoted book Making Smart Growth Work (2002), Porter listed six major 
principles and organized the book around them: 
1. Compact, multiuse development; 
2. Open-space conservation; 
3. Expanded mobility; 
4. Enhanced viability; 
5. Efficient management and expansion of infrastructure; and  
6. Infill, redevelopment, and adaptive use in built-up areas. 
 
These six principles are comprehensive. They can guide development in newly 
developing green fields on the edges of urbanized areas as well as infill development and 
redevelopment in cities and suburbs. They can also guide the design of large and small 
projects, of single-use and multiuse projects, and of high density complexes and lower 
density residential neighborhoods. That is why Porter believe that ‘development in 
accordance with these key principles should result in well-designed, multiuse communities 
that offer people a range of options for living, working, recreation and travel’(Porter 2002, 
Pp1). However, this list is void of an important part of sustainability, social equity. Even for 
the other two dimensions, environment and economy, these principles just highlight the 
protection of natural environment and open space, without considering other sustainability 
issues. Thus, this list is a comprehensive smart growth principle list, but not a comprehensive 
guide to lead communities to its future. 
Downs (2005) gave nine principles in his study, which were created to reduce or 
eliminate the perceived ills of cities. They are: 
1. Limiting outward extension of new development in order to make 
settlements more compact and preserve open spaces. 
2. Raising residential densities in both new-growth areas and existing 
neighborhoods. 
3. Providing for more mixed land uses and pedestrian friendly layouts to 
minimize the use of cars on short trips.  
 41  
 
4. Loading the public costs of new development onto its consumers via 
impact fees rather than having those costs paid by the community in 
general.  
5. Emphasizing public transit to reduce the use of private vehicles. 
6. Revitalizing older existing neighborhoods. 
7. Creating more affordable housing. 
8. Reducing obstacles to developer entitlement.  
9. Adopting more diverse regulations concerning aesthetics, street layouts, 
and design.  
 
Downs’ principles emphasize the urban form and physical built environment, which 
are just a few aspects of human society, because society should develop its 3Es at the same 
time. Compared to Downs, Smart Growth Network’s 10 principles embrace much broader 
development themes. In its first edition of widely quoted publication Getting to Smart 
Growth, it listed 10 principles:  
1. Mix land uses. 
2. Take advantage of compact building design. 
3. Create a range of housing opportunities and choices. 
4. Create walkable neighborhoods. 
5. Foster distinctive, attractive communities with a strong sense of place. 
6. Preserve open space, farmland, natural beauty, and critical 
environmental areas. 
7. Strengthen and direct development towards existing communities; 
8. Provide a variety of transportation choices. 
9. Make development decisions predictable, fair, and cost effective. and 
10. Encourage community and stakeholder collaboration in development 
decisions. 
These 10 principles show the recognition of the importance and value of smart 
growth, and the importance to make smart growth real. It does this by highlighting and 
describing techniques to help policymakers put principles into practice. In the second edition 
of Getting to Smart Growth, it contains all new policies, and pays more attention to the 
public sector, and expands the previous effort by also highlighting steps that the private 
sector can take to promote more livable communities. It discusses individual programs and 
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emphasizes case studies to show where the various policies, programs, and projects have 
been implemented successfully.  
In spite of their broadness, these Smart Growth Network 10 principles do not grab the 
sustainable development as a whole. Sustainable development requires the consideration of 
the next generation, and also highlights social equity. So to be a development pattern which 
helps communities develop sustainably, smart growth principles should be modified to meet 
sustainable development requirements. 
 
Smart growth implementation 
Smart growth is easy to imagine but difficult to achieve. Implementation, of course, is 
the key (Knapp and Haccou 2007). Though most smart growth policy innovations are not 
new, the recent wave of activity, particular in state legislatures in adopting various smart 
growth principles, is a relatively recent phenomenon (Howell_Moroney 2008). Momentum 
for implementing smart growth continues to mount in different parts of cities. There are a 
number of projects, or development policies are which labeled as “successful”.  
In practice, smart growth efforts have taken place on national, regional, and local 
levels (Freilich 1999). On the national level, the federal government concentrated on 
providing incentives to put smart growth into practice. From 2002, the Environmental 
Protection Agency (EPA) has created the National Award for Smart Growth Achievement to 
recognize outstanding practices to development, the winner of which has successfully used 
the principles of smart growth to improve existing communities or to build new communities. 
EPA considers itself as the helper for communities, ‘through research, tools, partnerships, 
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case studies, grants, and technical assistance’ (EPA 2009). On the state level, efforts have 
been concentrated in legislation and administration (Porter 1998, Freilich 1999, 
Juergensmeyer and Robers 2008). The state-sponsored growth management programs are, 
generally speaking, provided for through state legislative enactments consisting of mandates 
for the preparation of local comprehensive and sometimes county or regional plans. They 
typically required local governments to submit their plans for review and approval, and 
compliance and cooperation are backed with system incentives, including the encouragement 
to update plan periodically. Hawaii, Vermont, Florida, and Oregon were the first few states to 
adopt state wide plans. Nowadays, many states have adopted some form of state legislation, 
through either growth management or smart growth land use strategies. However, as Freilich 
realized when he reviewed the statewide smart growth programs, there are deficiencies in 
statewide acts: 
Although many of the state plans discussed above were motivated by a necessity to 
deal with the problems of uncoordinated and haphazard growth, nearly all of those 
presently in effect place primary emphasis upon environmental problems, and very 
little emphasis upon urban problems. In addition, because many of the plans are 
limited to areas designated as “critical,” the total amount of land controlled by the 
plans may be very small.(Freilich 1999, 239) 
 
In addition, some states follow Maryland’s Smart Growth Initiative to influence and 
control local decisions on growth management, especially where funding for transportation 
occurs. Therefore, the roles of states include setting acts ruling what should not be done and 
providing financial assistance. The real engine of smart growth programs are at the city level. 
The city level is the major arena for smart growth. In addition to EPA, there are a 
number of organizations reporting the good news of smart growth developments. They 
include: Smart Growth Network, the Urban Land Institute, American Planning Association, 
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and others. There are also many articles which are intend to recognize smart growth practices 
at the city level. In Solving Sprawl, Benfield, Terris and Vorsanger (2001) detailed 35 model 
communities of smart growth across the U.S.  These communities range from large to small, 
and from old to new. More importantly, the book provides a snapshot for each selected 
model community, about which feature is in accordance with smart growth principles and 
why it could be a model. These features cover a number of smart growth topics, like 
affordable housing, public transit, and controlling sprawl. All the existing good smart growth 
practices provide examples showing that communities are implementing a wide array of 
smart growth solutions on the ground and the solutions that are working. Even in Solving 
Sprawl, the authors used the word ‘celebrate’. However, is it the right time to ‘celebrate’? 
Many critics on smart growth remind us that its success is far from assured. 
Despite its broad application in development projects, smart growth’s methods for 
directing growth in practice are actually narrow, involving only physical environment and 
land use policies(Gearin 2004). Although the existing smart growth programs are diverse and 
many, the foundation for most of them is in land use. Smart growth fails to address equity 
issues, like the problems facing the poor (Gearin 2004). It also fails to take on issues of 
regional inequality (Terwilliger 2000). Therefore, smart growth practices fail to consider 
equity dimension of sustainability. These facts are not surprising since smart growth 
principles do not take this dimension into account. What is surprising is that even for 
improving the built environment, where smart growth is always praised, those practices do 
not perform well. There are emerging critics underscore the failure of some smart growth 
projects, even some of them extend this failure to the smart growth concept.  For example, 
high density and anti-sprawl development worsen traffic congestion rather than improving 
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them, ignore market preferences to expand into green space, and limiting housing options by 
restricting the supply of developable land. (DiLorenzo 1999, Burchell, Listokin and Galleyy 
2000, Staley and Gilroy 2002).  
At the same time, it is argued that the regions that actually implemented smart growth 
principles are greatly outnumbered by others where smart growth is commonly discussed but 
not actually put into practice (Downs 2005). And some researches identified the obstacles 
that smart growth faced, like redistributing benefits and costs, shifting power, raising housing 
prices, etc. (Knaap 2004,Downs 2005, DeGrove 2005, Belson 2007). These obstacles are 
visible, but the real one behind them, as some arguments pointed out, is the political 
interference which impacts free markets (Utt and Shaw 2000, Levy 2006). They argued that 
smart growth is no more than a political tool; it is just the response to the political visibility 
of planning related issues in the national political arena, and the practice of smart growth is a 
result of compromise in the political game. Concerning the regulation tool, like zoning, 
Levy’s research has shown that the effort to encourage certain forms of smart-growth 
development amount to refraining those development forms if without considering market 
interest. For example, the dense and compact development, the core concept of smart growth, 
can only happen ‘if developers perceive their designs to offer at least normal profit (Levy, 
2006, 121)’. Also giving the fact that smart growth principles are vague and flexible, the 
communities pursuing smart growth goals could always pick and choose: to pick those 
principles that could generate visible profits, and to avoid obstacles. Thus, sustainability is 
always the last choice to be considered.  
To sum up, although various smart growth practices across different levels 
demonstrate its promising outlook, it still has a long way to go to help communities develop 
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‘smart’. The above implementation failures and obstacles imply that the existing smart 
growth programs focus on the physical environment, and could only successfully implement 
those smart growth principles that could yield profits. This conflict with sustainability 
interests because many important sustainability components, like social justice, 
intergenerational equity, could not provide visible profits. And also, sustainability concerns 
mean higher development costs for developer. Therefore, smart growth practices always do 
not mean sustainable development. The relationship between smart growth and sustainability 
will be further discussed in the next section. 
 
Smart growth and sustainability 
The relationship between smart growth and sustainability is in debate. Some articles 
claim that smart growth and sustainable development are similar.  Smart growth and 
sustainability both showed their concern about environmental degradation and resource 
exhaustion, and both called for wise development. Therefore, ‘many sustainable development 
aims are reflected in smart growth principles’(Porter 2002, 5). There is an argument that 
‘Advocates share many of the same goals of earlier anti-sprawl efforts fought under the 
banner of sustainability’ (Tregoning Agyeman and Shenot 2002, 341). At the same time, 
there are arguments that went even further which claimed that these two concepts had 
parallel definitions. For example, EPA considered smart growth as ‘development that serves 
the economy, the community, and the environment’ (EPA 2001, 1). This general definition 
divides smart growth into three arenas which are closely related to the 3Es of sustainable 
development. 
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Furthermore, there are also academics and practitioners who treated these two 
concepts similarly because they thought that one concept was actually the approach to 
achieve the other. On the one hand, smart growth could be just a sustainable development 
strategy. In Taking Sustainable Cities Seriously, Porney considered smart growth as one 
dimension of sustainable development- economic growth. Smart growth is ‘sustainable 
conceptions of economic development’(2003, 104). On the other hand, some groups, like the 
European Union, defined sustainable development as a smart growth strategy. However, this 
definition is based on superficial understanding of smart growth. Since its purpose is to 
‘embrace the idea of sustainable development as the way forward the European economy’, 
defining sustainable development as a smart growth strategy is just to ‘adopt the new 
buzzword’(Begg and Larsson 2005, 4).  
However, an overwhelming number of articles argue that the concepts of smart 
growth and sustainable development may overlap in some point, but they are two 
independent concepts. Compared with smart growth, sustainable development is more 
comprehensive but has less support. Sustainability recognizes the broad spectrum of impacts 
to the earth’s resources, and advocates of sustainability attempt to mitigate these impacts by 
focusing on limiting resources consumption, and relating this consumption with development 
and growth.  They also consider economic and equity issues associated with planning of 
communities.  While, smart growth programs have largely ignored the early sustainable 
development focus on conserving and recycling natural resource, and they have paid little 
attention to the current sustainable development emphasis on interrelating and balancing 
economic prosperity, the integrity of ecosystems, and social equity (Zovanyi 2004). What 
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they have highlighted was the value of livability. Livability concerns about the quality of life 
of the current generation,  
On the other hand, since sustainability calls for redistribution of wealth which smart 
growth does not, it enjoys the least amount of public support (Gearin 2004).Another reason 
why sustainable development is less supported is that the language and methods of smart 
growth are more pragmatic and inclusive, instead of appealing almost entirely to 
environmental sensibilities, as sustainability discourse does, smart growth wraps the 
discussion around basic quality of life issues (Tregoning Agyeman and Shenot 2002).   
More than those differences discussed above, Godschalk (2004) argued that there 
were conflicts between these two concepts. As discussed in a previous section, smart 
growth’s highest value is livability which highlights the quality of life of the current 
generation.  This conception poses some serious conflicts with the values of sustainability, 
which focus on intergenerational equity. However, the view that considers the two concepts 
similar is not worthless, since they indeed share a number of principles, goals and tools 
which they have in common. Therefore, there is a need to go further to compare the two 
concepts and figure out how they are different and in which aspects. The following sections 
will analyze smart growth from sustainability’s ‘3Es’ perspective.  
 
Smart growth and equity 
The equity issue is the major critique against smart growth.  A number of academics 
and practitioners argue that smart growth fails to address issues of social equity, especially 
the problems facing the poor (Gearin 2004, Zovanyi 2004, Bullard 2007). They argued that 
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since the movement has only scratched the surface of the artificial barriers (that’s housing, 
employment, education, transportation, land use and zoning, health and safety, public 
investment, etc) that limit the social and economic mobility of racial and ethnic groups. 
Historically, people of color have had fewer housing and residential choices than whites. 
Even now, many low-income people and communities of color are isolated in neighborhoods 
that lack good schools, jobs, basic services, and social networks.  
Furthermore, smart growth initiatives have turned the spotlight back on many urban 
core neighborhoods, accelerating gentrification and the displacement of incumbent residents. 
As smart growth principles were gradually implemented in projects, there are arguments 
against them, suggesting that many marginalized groups are left out altogether.  This so 
because smart growth does not necessarily translate into fair or equitable growth, especially 
the increased prices of housing  (Cox 2005, O’Connell 2006, Bullard 2007, Wiley 2007). 
Bullard (2007) states: 
‘Equity issues have received little attention in the smart growth dialogue.  Like its 
mainstream environmental movement counterpart, much of the smart growth 
conversation, meetings, and action agenda have only marginally involved people 
of color, the working class, and low-income persons.’ (Bullard 2007, 24) 
 
Smart growth advocates claimed that the arguments against equity issues of smart 
growth are incorrect. In evaluating the critics of smart growth, Litman (2007) listed 10 points 
to justify smart growth on equity issues. These points could be generalized as improved land 
use accessibility, enhanced transportation conditions, and improved travel alternatives. 
However, these features could benefit everyone who lives in a smart growth community, not 
just low income and disadvantaged people, the major arena of this debate lies in ‘if the poor 
and disadvantaged could afford living there’.  Unfortunately, when justified the housing 
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pricing issues and actual design features, Litman used the word ‘can’ which is based on 
willingness rather than facts. Therefore, these points failed to justify smart growth on equity 
issues.  
Concerning the pricing issue, which is always translated into housing affordability, 
Connerly (2007) accessed the smart growth principles and Florida case, the findings of which 
showed that smart growth principles to affordable housing were ambiguous which allow 
communities to pick and choose. His analysis of Florida case suggested that local 
communities lacked the incentives to integrate affordable housing with smart growth without 
enforcement. Other than Connerly, there are critics who claim that smart growth reduces 
housing affordability by reducing land supply(QuantEcon 2002, Cox 2003a). Although 
advocates argued that smart growth increase housing affordability by reducing parking 
requirements (Jia and Wachs 1998), offering financial discounts for infill development 
(Goldberg 2003), providing transportation cost savings that offset housing cost (Center for 
Neighborhood Technology 2000), these arguments just grabbed one aspect of the pricing 
issue, they could not justify that smart growth increase overall affordability.  
 
Smart growth and economy 
Economic development is another debatable topic from a sustainability perspective. It 
is a common wisdom that smart growth means more economic growth rather than anti-
growth. However, it begs the question that does this development pattern make it 
sustainable? To answer this question, the discussion of the economic dimension of 3Es in 
Chapter Two provides a framework. A sustainable economy, generally speaking, should 
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consider all its inputs (like resource, labor, etc) as capitals, and the values should be recycled 
locally.  
According to Viederman (1996), there are five types of capitals: nature’s capital, 
human capital, human-created capital, social capital and cultural capital. I assigned the 10 
widely recognized smart growth principles under the five capitals, as depicted in table 3.1. It 
is apparent that smart growth focuses on dealing with human-created capital, which refers to 
products and technologies created by humans, including the built environment. The other 
four capitals receive much less attention, and there is no principle addressing the human 
capital. Therefore, smart growth does not hold a comprehensive sustainable view on 
economic development; it is biased towards the built environment. The failure to recognize 
some inputs as capitals will, as Schumacher argued (1973) result in an exhaustive use pattern 
to these inputs, which conflicts with sustainability values. 
Table 1 Smart growth principles assigned to five capitals 
Nature's capital 
Human 
capital 
Human-created 
capital Social capital 
Cultural 
capital 
Preserve open space, farmland, 
natural beauty, and critical 
environmental areas   Mix land uses 
Community and 
stakeholder 
collaboration 
Foster 
sense of 
place 
  
 
Take advantage of 
compact building 
design 
Make development 
decisions predicable, 
fair and cost effective   
    
Create a range of 
housing choices     
    
Strengthen and 
direct development 
toward existing 
communities     
    
Provide a range of 
transportation 
options     
    
Create walkable 
communities     
Source: author 
 52  
 
‘Values recycled locally’ require communities to provide local residents with 
housing, employment, services, and recreation opportunities. In smart growth, this value is 
expressed as mixed land use and compact building design. Smart growth sees communities 
with mixing land uses, commercial, residential, educational, recreational, and others (Smart 
Growth Network 2002). In a utopian smart growth community, residents can work locally, 
buy groceries locally, receive service locally, enjoy spare time locally, and send kids to a 
local school. And also, each of these activities have diverse options. More importantly, all the 
uses should be within a walking or biking distance. However, when this vision is translated 
into practice, there are many issues needed to be addressed. The biggest obstacle to mix uses 
with compact form is zoning. The whole concept of zoning arose from the desire to separate 
uses to avoid possible conflicts and adverse impacts among uses. Each zoning code allows 
very limited uses in each zone; it also sets density requirements for different zones. This is 
especially true for separation of residential areas from employment centers. Most office 
space is not built in mixed use areas but either in the central city or in amorphous zones 
around the urban fringe (Lang and LeFurgy 2004). Although some cities have created zoning 
districts to promote a mix of uses, few have simplified the process for project approval in 
those districts (Porter 2002). Another major obstacle to mix uses is the NIMBY movement. 
Advocates of ‘Not In My Backyard’ (NIMBY) movement are prone to object to any project 
proposal in fear of its adverse impact on traffic, property values, or other community 
qualities. If the proposal involves compact development or an unconventional mix of uses, 
the NIMBYists become much more aggressive. Even if the above obstacles can be overcome, 
though it is unlikely, it is difficult to decide which uses could be mixed, and how much 
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mixing is appropriate (Grant 2007) because there are potential extensions between different 
forms of uses (Grant 2002).   
There are arguments that claim that smart growth principles could improve economic 
viability by enhancing economic interests, reducing infrastructure costs, and increasing the 
tax base (Boyle 2008), smart growth does not comprehensively address all natural and human 
capitals, it also fails to justify its ability to recycle values generated locally. Therefore, a 
smart economic growth does not mean sustainable economic growth.  
 
Smart growth and environment 
Smart growth’s concepts and practices to protect the environment do not receive as 
many critics as to develop economy and enhance equity. This concept is labeled as efforts in 
battling sprawl (Freilich 1999).  Since its inception, smart growth is closely related to 
protecting the environment, using resources wisely, facilitating cooperation between cities 
and suburbs, and investing in and rebuilding our inner-city older suburbs (Bullard 2007).  
Numerous studies have shown that smart growth principles are aimed to improve the 
built environment. It can minimize air and water pollution, encourage brownfields cleanup 
and reuse, preserve open space and farmland, increase transportation choices that alleviate 
traffic congestion and enhance transportation efficiency, and save tax dollars(Alexander and 
Tomalty 2002, Berke et al. 2006). So smart growth principles capture people’s desire for a 
livable physical environment, and are sound in theory. 
However, there are several arguments against smart growth in putting those principles 
into practice. Firstly, some researches show that smart growth breaks its promise in its 
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principles. They argued that smart growth increased cost of living, increase traffic congestion 
and air pollution, lacked consumer’ preferences, forced people to leave away from single 
family housing and automobiles, destroyed personal freedom.etc. (Cox 2003b, Litman 2007) 
Secondly, development pressures impede the implementation of environment-friendly 
principles. As noted in the Implementation section when discussing smart growth concepts 
and principles, smart growth practices always avoid pressures, and tend to just implement 
easy principles. For example, high density and diverse transportation are essential for smart 
growth, however, Filion and Kathleen’s (2006) research found out that the high residential 
density and quality public transit services in the Toronto metropolitan region were hard to 
achieve, their findings highlight the difficulties of pursuing such goals due to the power of 
neighborhood-based interests, disagreement among jurisdictions within the metropolitan 
region and changes in priorities and intervention capacity. Therefore, smart growth is sound 
in theory to protect environment, but it encounters problems when put principles into 
practice. 
 
Chapter summary 
This chapter discussed smart growth definitions and principles. The findings suggest 
that smart growth is a weakly defined concept; it means different things to different people. 
However, since smart growth is a tool oriented concept, its widely recognized principles 
express the characteristics accepted by various interest groups and provide a way to 
operationalize the debated concept. 
 
 55  
 
As the world realized our responsibility to take care of the planet and preserve it for 
future generations, at least smart growth should take sustainability into account. However, 
the discussion of its principles indicate that smart growth focus on dealing with physical 
environment, which ignores the other two dimensions of sustainability (economy and equity). 
In practice, smart growth moves even further from sustainable development. Since most 
smart growth programs and projects intended to generate profits for current generation and 
avoid obstacles.  
 
However, the above discussions are still general, and it is difficult to point out exactly 
where the problem is. For example, equity issues received most critics, but affordability is 
not the only problem, there may be a number of problems result in or result from 
affordability. Therefore, it is necessary to take a comprehensive sustainable view to assess 
smart growth. Accordingly, in the next few chapters, this research will build an indicator-
based model to assess smart growth principles and practices. 
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CHAPTER 4 ASSESSMENT MODEL 
Merits of Sustainability Indicators 
The concern with sustainable development has led to myriad studies that have been 
conducted to conceptualize what it implies for development.  However, as discussed in 
Chapter Two, sustainable development is still a vaguely defined concept, and each interest 
group has tried to integrate it into its own shared values. While still a number of studies have 
attempted a more theoretical approach towards the definition of sustainability. There has 
been an equal effort at translating the concept into measures and ways of assessing what a 
sustainable development would mean for human societies. This is so because they believe 
that such effort is important to address the problems that exist in the translation of theory to 
praxis and often the meaning of sustainability for policy decision-makers (Ling 2005).  
Indicators have been considered the core element in measuring and operationalizing 
the concept of sustainability (Syers et al. 1995, Rennings and Wiggering 1997, Bell and 
Morse 1999, Munier 2004). Sustainability indicators are generally designed to make complex 
development status quantifiable, perceptible, and understandable. They provide a roadmap 
for public policy. An effective set of indicators highlights critical environmental, economic, 
and social problems and provides a way to measure the effectiveness of programs designed to 
alleviate these problems. Such indicators also provide a basis for identifying major urban 
environmental problems and assessing regional differences and priorities (Hemphill et al. 
2003). In addition, indicators can be crucial in developing an awareness of urban problems 
and advocating the need for the achievement of sustainable development (Stanners and 
Bourdeau 1995).  
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The use of traditional indicators, like socioeconomic indicators, to inform policy 
decisions is not new and dates back to at least the mid 1960s (Wong 1995). Indicators did fall 
out of fashion for a period in the late 1970s because of failure to resolve conceptual and 
methodological difficulties (Carley 1981). These traditional indicators measure changes in 
one part of a community as if they were entirely independent of the other parts, such as water 
quality, or unemployment rate. However, sustainability indicators reflect the reality that the 
three dimensions of sustainability- the environment, economy and equity-are very tightly 
interconnected, that is called ‘integrated assessment’ by Dahl (Dahl 2007). Sustainability 
indicators evolved with the concept of sustainability itself. 
The World Commission on Economic Development (WCED) in 1987, when the 
concept of sustainable development first caught world attention, was the first to add its voice 
to the appeal for new ways of measuring progress that would go beyond economic signals 
and capture a fuller sense of human and ecological well-being (Hemphill et al. 2004). A few 
years later, in 1992, the Rio de Janeiro Earth Summit acted as the main catalyst for the 
popularity of indicators (Haas et al. 1992). The Rio Summit agreed on a set of action points 
for sustainable development and is referred to as Agenda 21. In order to help put these points 
into practice, the summit established a mandate for the United Nations to establish a set of 
sustainability indicators that will help monitor progress. Since then, the idea of using 
indicators as a means of gauging sustainability has become extremely popular, with many 
governments and organizations devoting substantial resources to indicator development and 
testing (Bell and Morse1999). Even today, the use of sustainability indicators remains the 
mainstream (Jesinghaus 2007). 
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Nevertheless, although sustainability indicators are widely used, critics argue against 
their usefulness. The selection of indicators has received most criticisms. There are always 
hundreds of potential indicators; therefore, a question that pops up very often is on what basis 
are indicators selected. The argument goes that the objective selection of indicators is 
impossible giving the current complexity of human knowledge. It calls for deeper 
understanding that can identify the basic attributes, mechanisms and necessary measurements 
of system vulnerability and resilience, ecosystem health and socio-ecological self-reliance, 
among others (Ling 2005). However, these critics failed to realize some efficient techniques 
in avoiding subjectivity, like hierarchical modeling, Delphi and multi criteria analysis 
(Hemphill 2004). These techniques could better understand human and natural systems, and 
gather experts opinion based on consensus. There are also other critics against data 
availability, weighting of indicators, and the number of indicators selected, etc. We have to 
admit that the use of indicators is not a perfect way to measure sustainability; however, it is 
one of the best ways we can choose, giving its representativeness, comprehensiveness and 
numerous successful applications.  
 
Scales and Types of Indicators 
Scales 
There is a consensus among scholars that a different set of indicators should be 
selected for use at appropriate scales and the levels of analysis of sustainable development 
(Ling 2005). While an ideal set of indicators can usually be listed for different scales of 
analysis and different situations, clearly in reality, there are severe limitations on the kinds of 
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indicators that can be employed in sustainability assessment. For example, the national 
sustainable development strategy calls for regional cooperation and values economic 
stability. In comparison, sustainable development on a city level requires private-public 
partnership and ‘local dollars recycled locally’. Generally speaking, there are three scales of 
sustainability indicators: international, national, and local level.  
The use of sustainability indicators at the international level concerns the progress on 
sustainable development for human kind. On this scale, various divisions of the United 
Nations (UN) are the major driving forces. In April 1995, the UN Commission on 
Sustainable Development (CSD) approved a work program on sustainability indicators. The 
program included a list of approximated 130 indicators organized in the Driving Force-State-
Response Framework. In this framework, Driving Force indicators represent human 
activities, processes and patterns that impact sustainable development; State indicators 
indicate the state of sustainable development; and Response indicators indicate policy 
options and other responses to change in the state of sustainable development. Following this 
programme, experts from various organizations involved in the follow-study. For example, 
the International Institute for Sustainable Development (IISD) created the Dashboard of 
Sustainability, which is a free, non-commercial software package that ‘illustrates the 
complex relationships among economic, social and environmental issues (IISD 2007). Figure 
5 shows a typical Dashboard view-a map of Africa, using a colour code ranging from deep 
red (‘critical situation’) to deep green (‘excellent’). Many other similar efforts have been 
made to show the differences and gaps across countries (Hemphill 2005, Jesinghaus 2007). 
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Figure 5 A typical dash board view 
Source: International Institute for Sustainable Development 
 
Sustainability indicators at the national level help the intended audience understand 
the complete consequences-social, economic, and environmental- of governments’ decisions. 
The U.S. and UK are two leading countries that use sustainability indicators on national 
scale. In March 2002, professionals from business, nonprofits, academia, and government 
came together at the Rockefeller Brothers Fund’s Pocantico Conference Center in Tarrytown, 
New York, to discuss the establishment of a national system of sustainability indicators. The 
participants of the meeting unanimously endorsed the Pocantico Statement to highlight the 
need for national indicators of sustainability for the U.S., and promote steps to move 
sustainability indicators from a concept into a reality (International Sustainability Network 
2002). Compared with the U.S., the United Kingdom has longer history in developing and 
using sustainable development indicators. In 2005, UK established its third generation of 
indicators to support a new sustainable development strategy. There are a total 68 national 
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indicators which intended to guide decision-makers in designing and implementing 
sustainability policies and plans, and to educate the general public about the challenges and 
successes of regional sustainable development (Hall 2007). Although national effort to 
establish sustainability indicators is driven by developed countries, some developing 
countries also take the responsibility of sustainable development. For instance, in China, 
governments, academic institutions and non-profit organizations joined together to create 
various sets of sustainability indicators to identify problems and regional development gaps 
(Wang and Paulussen 2007, Li 1999). 
Apart from international and national scales, sustainability indicators are now used by 
many constituencies within a community. Many communities interested in sustainability 
have incorporated indicators in their sustainability programs (Phillips 2003). These 
communities have found that the benefits of indicators projects include increased awareness 
of environmental needs and issues within the community. Sustainable Seattle is one well-
known example. The program, started in 1991, is acknowledged worldwide as a leader in the 
development of community sustainability indicators based on citizens’ values and goals for 
their community. This program is widely recognized by its participatory approach to 
development of indicators. It fully involved the community into the development and updates 
of its indicators and is comprehensive in dealing with all aspects of sustainable development. 
The indicator system acted so well to guide Seattle’s development that it has been a model 
for other communities. Followed Sustainable Seattle program, many other communities in 
the U.S. used sustainability indicators to guide their development. Some examples include: 
Austin Sustainable Community Initiative in Texas, Sustainable Lansing in Michigan, Santa 
Monica Sustainable Development Program in California, and Truckee Meadows Tomorrow 
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in Nevada (Zachery 1995, International Sustainability Indicators Network 2002, Phillips 
2003).  
 
Types of indicators  
Sustainability indicators are always grouped together in various ways depending on 
sustainability dimension or element they are trying to measure. According to Bell and Morse 
(1999), the simplest way is to divide sustainability indicators into two groups: 
State indicators: these are sustainability indicators that describe the state of 
variable. For example, in the case of environmental quality one may determine soil 
physical and chemical properties, or the concentration of a pollution density, 
income equality, female and male wage ratio, life expectancy at birth and maternal 
mortality rate. 
 
Control indicators: these are indicators that gauge a process that in turn will 
influence a state indicator. For example, control indicator may be the rate at which 
a pollution is passed into the environment. A good example is the amount of 
pesticide used in an area. (Bell and Morse 1999, 23). 
 
This basic distinction between state and control indicators is also employed by the 
United Nations for their sustainability indicators. However, the UN includes a third type 
called ’response indicator’ (UN 1996). Response indicators indicate ‘policy options and other 
responses to changes in the state of sustainable development’ (UN 1996, vii). These 
indicators are employed to gauge required values of state and control indicators. 
Munier (2005) divided indicators into four types according to ways of measurement, 
they are qualitative indicators, quantitative indicators, warning indicators, and state 
indicators. Among them, warning indicators intend to control the process of development, 
which fall in the same vein with ‘control indicators’ of Bell and Morse’s division. Therefore, 
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the distinction between Munier’s and Bell & Morse’s divisions is the addition of quantitative 
and qualitative indicators, which could be integrated into control and state indicators. A 
different perspective to divide indicator types is held by Warhurst (2002), who divided 
indicators into ten types based on what they measure and how they measure. As shown in 
Table 2, ‘’ means a certain type of indicator could measure this dimension of sustainability; 
while ‘×’ means a certain type of indicator could not measure this dimension of sustainability. 
Table 2 Summary of indicators types 
 
Source: Warhurst, A. 2002. Sustainability indicators & sustainability performance management 
 
Types of sustainability indicators are strongly related to the definition of 
sustainability and its dimensions. Therefore, different people tend to make divisions 
according to their understanding of sustainability, which therefore resulted into various ways 
 64  
 
of divisions. However, as discussed earlier, there are two divisions which are widely used 
because of their simplicity and comprehensiveness: ‘control’ and ‘state’ indicators cover 
what to measure; ‘quantitative’ and ‘qualitative’ indicators cover the way to measure.  
 
 
Scales of Measurement in This Research 
The scale of measurement subject- smart growth 
As discussed in Chapter Three, theories and practices of smart growth cover all levels 
of governments, ranging from the local level to the regional level, and to the national level. 
This research focuses on the local level to assess smart growth’s theories and practices.  
The main reason why this research focuses on the local level is the resources it uses. 
Smart growth is a tool oriented concept, therefore, the tools of implementation, like policies, 
guidelines, are essential elements of the concept. Since a consensus definition of smart 
growth is improbable to obtain, there are, not surprisingly, various versions of toolkits. 
However, there is a series of toolkits that are widely used. In 2002, the International 
City/County Management Association (ICMA) and the Smart Growth Network published 
Getting to Smart Growth: 100 Policies for Implementation, which describes concrete 
techniques of putting the ten smart growth principles into practice. One of its publisher, 
Smart Growth Network, is a network of private sector, public sector, and non-governmental 
partner organization seeking to create successful communities. Its partners include 40 
organization members, ranging from the Federal government (EPA, etc.), State governments 
(Maryland, Florida, etc.), to many other public, private sectors and NGOs. Therefore, the 
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values of this publication cover a wide variety of major interest groups. One year later, in 
2003, EPA supported ICMA and Smart Growth Network to produce Getting to Smart 
Growth II: 100 More Policies for Implementation. This document follows the format of the 
first volume, but with an entirely new set of 100 policies. Along with the first volume, this 
series of publications is ‘the cornerstone of any policymaker or smart growth practitioner’s 
reference library (EPA 2008)’. Thus, this study selected these two publications as the 
resources to assess smart growth theories.  
In those two publications, 200 policies were categorized into two scales, the state and 
local. In the appendixes, each policy was assigned to the most likely level of government for 
implementation. Almost all policies were assigned to the local level, with much fewer 
policies assigned to the state level. In volume one, 93 percent of policies were assigned to 
local level, while 47 percent were assigned to the state level; the gap is even wider in volume 
two, with 98 percent of  policies assigned to local level, and 42 percent of policies assigned 
to the state level. This fact is in accordance with the concept itself. Smart growth highlights 
the livability of communities, which naturally focuses on the design and planning at the local 
level. Therefore, this study focuses on the local level to evaluate smart growth. 
Unfortunately, Getting to Smart Growth series did not provide definitions on ‘local level’. 
However, with its counterpart, the ‘state level’, it is easy to differentiate the local level from 
other scales. According to the elaborations of each policy in the Getting to Smart Growth 
series, local level refers to the scale lower than state level, with a focus on cities.  
Another reason why this study focuses on the local level is because the local level is 
the major arena of smart growth practices. As discussed in Chapter Three, successful smart 
growth communities are reported across the U.S., ranging from historical city centers to 
 66  
 
newly built suburbs, and from great metropolises to small towns. Furthermore, smart growth 
in state and national levels has limited tools to use, narrowed to legislation and incentive. If 
smart growth is a game, then national and state government act like referee rather than 
players. In comparison, smart growth at the local level have a diverse tools to choose from, 
including regulations, policies, incentives, design guidelines, etc. therefore, focusing on the 
local level could not only provide various cases to choose from, it could also provide a 
comprehensive overview of smart growth tools. 
 
Scale of measurement tool-sustainability indicators 
The scale of measurement should be in accordance with what it measures; therefore, 
sustainability indicators are, not surprisingly, focused on the local level. Apart from this 
factor, focusing on ‘local’ sustainability indicators could highlight the importance of local 
sustainability and local governments. 
‘Authoritative analyses of sustainable development suggest that as much as sixty per 
cent of the content of action programmes will need to be addressed at a local level’ (Selman 
1996, 21). Whilst international bodies and national governments must continue to be prime 
movers in reconciling economic and ecological objectives, their statements will be biased 
and empty if they fail to convince individual citizens, households, neighborhoods, and 
communities. The former ‘macro’ level is important for securing international cooperation, 
for law- and policy-making, and for instigating debate and research on new areas of 
environmental sciences, economics and ethics while the latter ‘micro’ level is critical to the 
generation of an enduring commitment to environmental responsibility. A characteristic of 
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success will be the extent to which individual people and their communities define and purse 
their own paths towards more sustainable lifestyle. This must occur within the extent, which 
Selman called, ‘thinking globally, acting locally’.  
Furthermore, focusing on local sustainability is important because local governments 
are key players. Local governments affect the environment directly, through its use of 
resources such as recycled paper and energy; they also cause impacts on the environment 
indirectly through its regulative or legislative tools, like zoning, and subdivision regulations. 
Frequently, a local government will be the instigator of sustainability measures within its 
area, and its role features strongly in the subsequent text. In the U.S., local governments are 
more powerful after the movement of municipal home rule. Prior to municipal home rule, 
Dillon’s rule limited local governments’ power by stating: 
A municipal corporation possesses and can exercise the following powers and no 
others: fist, those granted in express words; second, those necessarily or fairly 
implied in or incident to the powers expressly granted; third, those essential to the 
accomplishment of the declared objects and purposes of the corporation, not 
simply convenient, but indispensible. (Juergensmeyer and Robers 2007, 49) 
This narrow view of local authority has been relaxed by court by the establishment of 
home rule, under which a local government can manage all businesses what are not 
conflicted with the state legislature. Therefore, local governments have more power to impact 
environment.  
Thus the local level-and its governmental bodies, workplace, interest groups and 
individual citizens-is crucial to the attainment of sustainability. Local sustainability 
indicators could not only be consistent with smart growth scale, they could also highlight 
local sustainability.  
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Types of Measurements in This Research 
Types of indicators depend on the measurement subject. This study employ indictors 
to measure smart growth policies, accordingly, indicators should be qualitative rather than 
quantitative; they should also be ‘control’ indicators rather than ‘state’ indicators. 
A policy is typically described as a deliberate plan of action to guide decisions and 
achieve desired outcomes. However, a policy is different from a plan. A community plan 
always incorporate specified actions, like building one transit hub, increasing employment by 
five percent. Even plans without specified numbers are still quantifiable. For example, Hill 
(1968) postulated a goals-achievement matrix for evaluating alternatives plans. In his 
method, the planning goals can be and is defined in terms of quantitative units, which are 
expressed as benefits and costs in the same units. However, a policy acts as a guideline rather 
than proposing specified actions to take. This is especially true for the policies recommended 
in Getting to Smart Growth series, since those policies intend to guide various communities 
pursuing smart growth rather than directing a particular community. Therefore, the effort to 
quantify those policies will be vain 
However, the fact that policies are not quantifiable does not mean that they are not 
measureable. They can be measured be meeting certain goals. Talen and Knaap (2003) used 
an assessment model to evaluate the smart growth implementation in Illinois’ state policies 
and codes. They divided various implementation strategies into four categories: regional 
programs and policies, process-oriented policies, spatial policies, and site specific policies. 
Under each category, they inventoried several policies which act as implementation 
indicators. The assessment of policy implementation for any of the categories did not involve 
a significant amount of interpretation on the part of the data recorder. For each policy 
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implementation, jurisdictions were given a binary score (1=’yes,’ 0=’no’) on the basis of 
whether any of the policies listed in the inventory were referred to in their zoning ordinances 
or subdivision regulations. The sustainability indicators in this study share similar 
characteristics with Talen and Knaap’s inventoried policies. It will assign ‘1’ to a smart 
growth policy when it refers to a sustainability indicator. 
Furthermore, a smart growth policy offers guidance for the development process. 
This means that sustainability indicators should be ‘control’ indicators rather than ‘state’ 
indicators. Sustainability indicators should gauge the process of smart growth to sustainable 
development. However, some sustainability indicators have both ‘control’ and ‘state’ 
indicators’ characteristics. For example, pesticide application is a process to contaminate soil 
and groundwater, so it is always used as an indicator to ‘control’ agricultural activities; at the 
same time, the concentration of pesticide could present the ‘state’ of soil and water. But the 
sustainability indicators in this study should still be process control oriented. 
 
Assessment Model Building 
 
Model building process 
Figure 6 depicts the model building process used in this study. Model building started 
with a literature review to uncover the existing sustainability indicators; the indicator list was 
then narrowed to exclude indicator sets whose scales and types do not meet the requirement 
of this study; this list was further narrowed to only include indicator sets that were widely 
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recognized and successfully practiced. Concerning the selected indicator sets in the previous 
step, this study selected important indicators from them and combined similar indicators into 
a new and more general indicator.  This process was guided by the characteristics of 3 Es 
(equity, economy and environment) which were discussed in Chapter Two. At the same time, 
each indicator was assigned a description of goals it intended to achieve. The final model was 
a matrix, with indicators and their goals listed in the columns and the smart growth 
policies/or projects listed in the rows. More detailed information will be given in the 
following sections.  
 
Figure 6 Model building process 
 
Selection of existing indicator sets 
Indicators used in this study are based on the successfully practiced indicator sets. 
Normally, a sustainability indicator project encompasses a complicated process to guarantee 
the credibility of the assessment models. When using an indicator-based model to measuring 
sustainable urban regeneration, Hemphill et al. (2004) gave a typical example of the 
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methodological approach (shown in Figure 7) to establish indicator-based sustainability 
assessment model. An important process in Hemphill’s project is the use of the Delphi 
method in phase 2.  This method relies on a carefully selected panel of independent experts. 
This panel included 30 academics and 34 professionals across the world. During the process, 
the experts answered questionnaires in more than two rounds; after each round, they were 
encouraged to revise their earlier answers based on the summary of results and discussions in 
the previous round. This method resulted in sufficiently discussed and widely accepted 
opinions. A similar approach is taken by most empirical sustainability indicator projects; 
therefore, using these empirical indicator sets could guarantee the credibility of this study 
with lower cost and less time consuming.  
 
Figure 7 A typical methodological approach to practice indicator model 
Source: Hemphill 2004.  
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There are already an overwhelming number of practiced indicator sets. However, as 
discussed in previous sections, indicators in this study must be in ‘local’ scales, namely, it 
must be at the community and city level. At the same time, selected indicators should control 
the development process rather than merely indicating a certain development state. 
Furthermore, in order to guarantee the credibility of this study, selected indicators should be 
widely recognized by their comprehensiveness and efficiency. At last but not the least 
important factor to select indicator sets is that the selected indicator sets should cover a 
comprehensive perspective ranging from academics to non-government organizations 
(NGOs) and to government agencies. Table 3 shows the 10 selected indicators sets which 
meet all the selection benchmarks. The model building will be based on these indicator sets, 
the process of which will be presented in the following section. 
Table 3 Selected indicator sets 
Publication/Project Name Organization/Author Type 
Introduction of Sustainability Nolberto Munier Academic 
An Indicator-based Approach to measuring 
sustainable Urban Regeneration Performance Lesley Hemphill et al. Academic 
Sustainability and cities Ooi Giok Ling Academic 
Seattle’s Indicators of Sustainable Community Sustainable Seattle NGO 
Indicator of Sustainability Sustainable Measurements NGO 
State of Our City Project Sustainable Calgary NGO 
Long Term Outcome Indicators Cleveland Community Building Initiative Council NGO 
Quality of Life Indicators 
Truckee Meadows Regional 
Planning Agency/Truckee Meadows 
Tomorrow 
Government/NGO 
Habitat II Indicators for Urban & Human 
Settlements United Nations Government 
Santa Monica sustainable Development 
Program City of Santa Monica, CA Government 
Note: refer to Appendix A for detailed information of these selected indicator sets 
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Manipulation of selected indicator sets 
As discussed in Chapter Two, the 3Es sustainability model grabs major sustainability 
issues with simplicity to use. Therefore, this study utilized this model and organized 
indicators under its framework.  
Firstly, this study re-categorized each set of indicators into three dimensions. The 
frameworks of selected indicators vary from one to the other according to their understanding 
of sustainability. Some frameworks are simple, like Sustainable Seattle. This framework 
includes five categories (environment, population & resource, economy, youth & education, 
and health & community), each of which consists of seven to ten indicators. Some of the 
frameworks are more complicated, like Sustainable Measurements framework.  It includes 12 
categories, ranging from economy to society. Each category has several indicator groups 
which comprise a number of indicators. However, all the selected indicators are easy to be 
re-categorized under the 3 Es model, since indicators are specific enough in terms of what 
they measure.  
Secondly, this study grouped similar indicators together. Although the selected 
indicators were generated by different people and organizations with different backgrounds, 
these sets of indicators, surprisingly, share a number of similarities. For instance, Sustainable 
Seattle lists an indicator called ‘pedestrian bicycle friendly streets’, which aims to discourage 
automobile usage and its deleterious effects; similarly, Sustainable Calgary uses ‘transit 
usage for work trips’ to measure another aspect of urban transportation. Moreover, both 
Sustainable Measurements and Habitat II have an independent indicator group to measure 
transports. All these indicators intend to achieve a sustainable urban transportation which is 
efficient and less car dependent. An even more apparent example is the usage of various air 
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and water pollutants to measure the air and water quality. After this step, a hundreds-
indicators inventory was shortened to a list of indicator groups. 
Finally, this study selected major indicator groups as this study’s indicators and 
described their ideal states. Although the methodological approaches of selected indicators 
guarantee their credibility, those indicators could not be given the same weight, since some 
indicators are more closely related to the characteristics of sustainability than others. Chapter 
Two discussed the characteristics of each of the 3 Es model’s dimensions; accordingly, 
indicators that express these characteristics were selected and assigned their ideal state as a 
benchmark for assessment. Finally, 10 such indicators were selected, which are shown in 
Table 4. This assessment model will be presented in the next section. 
Table 4 Study indicators and their descriptions 
Sustainability 
Dimensions Indicators Descriptions 
Environment 
Air quality Increase air quality while avoiding air pollution 
Water quality Increase water quality while avoiding water contamination 
Soil quality Increase soil organic content while avoiding contamination and erosion 
Green/open Space Provide sufficient green/open space with good accessibility 
land use/urbanization Preserve agricultural land and use other lands effectively  
Energy & resource 
consumption Reduce energy/non renewable resource consumption 
Solid waste Reduce solid waste with disposing it in a environment-friendly way 
Awareness Increase public environmental awareness 
Transportation Create pedestrian/bicycle friendly community with profitable public transit and less car dependency 
Ecosystem integrity and 
diversity Maintain and increase biodiversity 
Equity Wealth distribution Distribute wealth and working opportunities fairly 
Education Provide quality education fairly 
Public safety/crime Increase public safety with less crime/accident 
Community 
participation Wide public participation in community service and decision making 
Heritage/culture Preserve cultural heritage and diversity 
Housing/shelter needs Provide sufficient affordable housing with high quality 
Government/public 
services 
Provide accessible fair public service with effective and educated 
governance 
Sense of place Enhance sense of place 
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Table 4 (continued) 
Sustainability 
Dimensions Indicators Descriptions 
Equity 
Poverty Decrease poverty 
Human health Increase mental and physical health 
Economy 
Labor force Provision of sufficient local labor force with enough working hours for production   
Infrastructure Provision of sufficient infrastructure(water, sewage, electricity, telecommunitcation) for businesses and households 
Support for human 
capital Provision of healthy human capital with sufficient knowledge and skills 
Access to capital Provision of accessible capital and capital services for local business and governments 
Business activity Active business activity with long business life 
Job accessibility Provision of sufficient local jobs and corresponding information for local residents 
Food production Food produced and consumed locally 
Retail sales Retail businesses meet local needs with decent benefits 
Economic 
diversification 
Encourage creative businesses while reducing resource-oriented 
economy 
Income Improve household income with necessary assistance 
Note: refer to Appendix B for some sample indicators embedded in above indicators 
 
Final models 
Table 4.4 and 4.5 depict the matrix-like assessment models for both smart growth 
policies and selected projects. The matrixes have sustainability indicators and their 
descriptions in the columns (indicators and their descriptions are listed in Table 4), and smart 
growth principles and projects in the rows. In table 5, each cell of the matrix is assigned 
smart growth policies which refer to this indicator and help to achieve its ideal state 
according to the indicator’s description. Later, each policy filled in the cell will be given a 
score ‘1’, and each cell in the matrix will be given the total score it receives. Namely, the 
score in each cell of the matrix represents the number of smart growth policies that help the 
indicator approach to its ideal state. During the policy assigning process, the interpretation is 
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the critical step which significantly affects the credibility of the assessment results. Luckily, 
Getting to Smart Growth series elaborate each policy providing its purposes, practice 
guidance and some cases which successfully implemented the policy. The interpretation of 
each policy is based on and limited to these elaborations.  
Table 5 Assessment model for smart growth policies 
Dimensions Indicators Descriptions Principle A Principle B … Principle J 
Environment 
1    
smart 
growth 
policies 
      
2           
.           
10           
Economy 
1           
2           
.            
10           
Equity 
1           
2           
 .           
10           
 
Table 6 Assessment model for selected smart growth projects 
Dimensions Indicators Description Community A Community B Community C … 
Environment 
1  scores       
2           
.           
10           
Economy 
1           
2           
.           
10           
Equity 
1           
2           
 .           
10           
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In assigning smart growth policy to its referred indicator, each policy could be 
assigned to several indicators according its interpretation. However, the interpretation is 
limited to the policy elaboration in Getting to Smart Growth series, this study does not 
consider the secondary effects of the policies which are not elaborated in the series. The 
reason why this study does not consider those unmentioned secondary effects is because 
there are on-going debates on some issues, and we cannot take it for granted that something 
will happen with the implementation of a certain policy. For example, a compact community 
could result in various ‘by products’, like increased resident interaction, less car dependency, 
etc. however, Troy (1996) and Burton et al. (1996) argued that a number of environmental 
improvements which were thought to be produced by compact community are over 
estimated, like decreased water consumption, increase air quality, and so on. Furthermore, 
taking unmentioned secondary effects into account will be biased by the researcher’s limited 
knowledge; and a complete literature review of all possible effects is unrealistic given the 
limited time of this study. 
A major difference between Table 4 and Table 5 is that the cells in table 4.5 only 
contain a binary number (‘1’ or ‘0’). This depends on if the selected community has put its 
efforts to help a certain indicator to approach its ideal state as described in Description 
columns (‘1’ for ‘yes’ and ‘0’ for ‘no’). For each selected community, a content analysis will 
be applied to the documents obtained from the communities, like community plan, planning 
ordinance, and so on. If the documents of a community promote a certain sustainability 
indicator, then this indicator will be assign a number ‘1’; otherwise, a indicator will be 
assigned a number ‘0’. 
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Chapter Summary 
This chapter discussed the efficiency of indicator-based model to assess sustainability 
and presents the model building process of this study. Existing sustainability indicators 
include various types and scales, among them the selected indicators of this study chose to 
focus on local level which manage community development process. 
The assessment model of this study is an assessment matrix. Its indicator selection 
was based on the combination and generalization of the existing sustainability indicators 
coming from 10 widely recognized projects, which meet the requirement of the scales and 
types of this study. This model will be used to assess smart growth policies in Chapter Five 
and selected smart growth projects in Chapter Six. 
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CHAPTER 5 ASSESSMENT OF SMART GROWTH POLICIES 
Smart Growth Policy on 3 Es 
This chapter will use sustainability assessment model built in Chapter Four to evaluate 
smart growth theory. As presented in Chapter Four, this study considers smart growth 
policies included in Getting to Smart Growth series as its theory.  Table 7 shows the 
assessment results of smart growth policies. The numbers of Dimension Sum indicate that 
there are 151 smart growth policies which aim to cover environmental issues. They are much 
higher than the number of policies that cover equity or the economy. The economic 
dimension of sustainability received the least score, which suggests that sustainable economy 
is one of the weaknesses of smart growth.  
Table 7 Assessment result of smart growth policies 
Dimensions Indicators Indicators Sum Dimension Sum 
Environment 
Air quality 5 
151 
Water quality 6 
Soil quality/contamination 2 
Green/open space 27 
land use/urbanization 48 
Energy & resource consumption 3 
Solid waste 1 
Awareness 3 
Transportation 54 
Ecosystem integrity and diversity 2 
Economy 
Labor force 0 
61 
Infrastructure 11 
Support for human capital 1 
Access to capital 29 
Business activity 8 
Job accessibility 1 
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Table 7 (Continued) 
Dimensions Indicators Indicators Sum Dimension Sum 
Economy 
Retail sales 9 
61 Economic diversification 0 
Income 0 
Equity 
Wealth distribution 3 
118 
Education 4 
Public safety/crime 14 
Community participation 18 
Heritage/culture 8 
Housing/shelter needs 20 
Government/public services 24 
Sense of place 27 
Poverty 0 
Human health 0 
 
The fact that smart growth policies in Getting to Smart Growth series paid least 
attention to economic development is ironic for both its advocates and proponents. A number 
of smart growth advocates take economic development, especially sustainable economic 
development, as one of their major goals. For example, the U.S. Department of Housing and 
Urban Development (HUD), the nation’s leading development agency, states that one of the 
goals of its community renewal program is to help communities across America grow in 
ways that ensure a high quality of life and strong, sustainable economic growth through 
the use of smart growth strategies (HUD 2009). Another example comes from the federal 
government’s environmental arm, the U.S. Environmental Protection Agency (EPA). In 
uncovering the meaning of smart growth to EPA, Ye and her colleagues stated that: 
The agency (EPA) appeared to recognize that efforts to protect the environment 
needed to accommodate the development pressures associated with growth in both 
population and economic activity. Smart growth in the EPA lexicon thus involves 
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finding ways to encourage economic growth that preserve valuable natural 
resources and environments. (Ye et al. 2005, 302) 
 
Although there is a willingness to incorporate smart growth as an economic growth 
strategy, the assessment results suggest that smart growth does not provide as many tools to 
use as for environmental protection, and equity enhancement. The generalization of its 
principles could further show this problem. Table 8  lists all smart growth principles’ 
orientations. The number of each cell indicates the number of policies of each smart growth 
principle devoted to a certain dimension of sustainability. If a certain number under a 
dimension overwhelms the others, then the orientation of this principle is set to this 
dimension. According to Table 8, five smart growth principles are environment oriented, 
which is close to the number of equity-oriented principles. In comparison, there is only one 
principle that is economy oriented. Less economy oriented principle directly resulted in less 
policies helping to achieve sustainable economic growth. 
Table 8 The orientation of smart growth principles 
Dimension Environment Economy Equity Orientation 
A.Mixed land use 24 7 3 Environment 
B.Compact building design 21 5 4 Environment 
C.Housing opportunities and choices 2 7 22 Equity 
D.Walkable communities 24 5 15 Environment 
E.Sense of place 13 9 27 Equity 
F.Open space,farmland,natural 
beauty/environmental areas 23 4 1 Environment 
G.Develop towards existing community 10 18 3 Economy 
H.Transportation options 26 1 3 Environment 
I.Development decision 
predictable,fair,cost effective 6 5 12 Equity 
J.Community and stakeholder 
collaboration 2 0 28 Equity 
Total 151 61 118  
Source: author 
 82  
 
The above discussion suggests that economic dimension of sustainable development 
should not receive such a little attention. How much attention each sustainability dimension 
should be given? According to table 5.1, the proportion of the three dimensions is 
approximately 5: 4: 2 (environment: equity: economy). In practice, these three dimensions 
are always given different weights. When Hemphill et al. (2003) used an indicator-based 
model to measure sustainable urban regeneration performance, their expert panel assigned 
weights for indicator groups as shown in table 5.3. The ‘Economy and work’ in table 5.3 fell 
into the same vain with economic dimension of sustainability; ‘Community benefits’ is close 
to equity dimension; the other three groups could be combined which then becomes 
environmental dimension. Accordingly, the proportion of 3Es in Hemphill’s study becomes 
3: 1: 1 (environment: equity: economy).  
Table 9 Final importance weightings applied to indicator groups 
Components Weighting(percentage) Ranking 
Economy and work 21.5 2 
Resource use 17.5 5 
Buildings and land use 18.9 4 
Transport and mobility 22.1 1 
Community benefits 20 3 
Source: Hemphill et al. (2003) 
 
Although Hemphill’s expert panel includes academics and practitioners from several 
countries, the importance of weightings are still biased by a western perspective since all 
selected experts came from western countries. In another indicator-based sustainability study, 
Yang (2007) assessed sustainability performance of Daxing, a district of Beijing Metropolis, 
China. This study used the 3Es model, its expert panel weights each dimension as 4: 2: 3 
(environment: equity: economy). Therefore, the proportion of sustainability dimensions is 
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strongly influenced, and always biased, by the standings of practical researches. This is 
reasonable, since case studies need to express the characteristics of local sustainability which 
varies from place to place. European cities enjoy better economic development and fairer 
distribution of social welfare, so their version of sustainability focuses more on 
environmental friendliness. While their counterparts, Chinese cities, are still undergoing 
intense physical transformation; therefore, they intend to develop economies in a 
environment-friendly way, with less attention to equity issues. However, the three Es should 
be given the same weight in theory. 
Sustainability (and sustainable development) is a tripartite concept which interlocks 
economic, social and environmental values. Therefore, sustainability in theory should not 
value a certain dimension more than others. The importance of each of its dimension is fully 
discussed in Chapter Two. All the three Es are essential to sustainability; overlooking any 
one of them could result into an unbalanced human system which is not sustainable. 
Furthermore, each dimension is closely related to the others. Humanity’s economic future is 
linked to the integrity of natural systems. While protecting the environment is impossible 
unless we improve the economic prospects of the earth’s residents. At the same time, lacking 
sufficient natural resource and social capital will unavoidably lead to a condition that people 
with more power could take advantage of the social welfare, which destroys an equitable 
social distribution and destroys the development of human society.  
An evenly weighted tripartite sustainability not only applies to the concept itself, it 
also implies to the concept of smart growth. Smart growth and its policies should take a 
comprehensive view and help communities develop sustainablely in all aspects. When 
reviewing the policies of smart growth, Mahayni (2008) clearly stated this concern: 
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There are many themes embedded with what is referred to as smart growth policies. It 
is essential to conclude two observations. The first is that we will always need to 
remember that smart growth policies are multi-faceted and together they attempt to 
satisfy different goals. The key here is establishing balance when assessing these 
programs, projects, and policies in the context of the 3Es, and that one goal should not 
overshadow and take over all other goals. The second observation, and it is most 
obvious at the local level, is the multiplicity of how growth is being advocated by 
different groups….we have to be careful in not being selective in what we mean by 
smart growth policies. The key is balance in our approach in order to attain the 
multiple goals we wish to accomplish. (Mahayni, 2008. 11) 
 
Therefore, smart growth policies should balance the values between the 3 Es. But as 
Figure 8 depicts, smart growth policies do not establish balance between the 3 Es.  The 
current smart growth approach is more like an environment-oriented concept. Furthermore, 
Table 7 informs us that smart growth weights each indicator differently. Even in the 
environment dimension, within which smart growth policies have the best performance, 
indicators’ scores vary from 1 to 54; this indicates an obvious uneven distribution of smart 
growth policies. The next few sections will analyze smart growth within each indicator, 
which could draw a clearer picture about what smart growth really means and in which 
aspect could it be modified to achieve sustainability.  
 
Figure 8 Smart growth policies on 3 Es 
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 Smart Growth Policies’ Performance on Environmental Indicators 
As discussed in the previous section, smart growth is an environment-oriented 
concept since most of its policies and principles are intended to improve the built and natural 
environment. However, Figure 9 clearly shows that smart growth policies are unevenly 
distributed among environmental indicators. The top three indicators which received the 
highest scores are Transportation, Land use/urbanization, and Green/open space. Others 
received much less attention. Furthermore, Table 10 suggests that several smart growth 
principles do not contribute much to the protection of the environment.  Therefore, smart 
growth does not mean environmentally sustainable even though environmental dimension got 
the highest score. To improve this, the concept of smart growth should recognize the 
importance of the major indicators and incorporate policies to improve their performance. 
 
Figure 9 Score of environmental indicators 
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Table 10 Smart growth policies’ performance on environmental indicators 
Indicators A B C D E F G H I J Indicators  Sum 
Air quality 1 1 0 0 1 0 0 2 0 0 5 
Water quality 0 1 0 0 3 1 1 0 0 0 6 
Soil quality 0 0 0 0 2 0 0 0 0 0 2 
Green/open Space 0 2 0 2 3 19 0 0 1 0 27 
land use/urbanization 19 13 0 1 0 1 8 3 3 0 48 
Energy & resource consumption 0 0 1 0 1 0 0 1 0 0 3 
Solid waste 0 0 0 0 0 0 0 1 0 0 1 
Awareness 0 1 0 1 0 0 0 0 0 1 3 
Transportation 4 2 1 20 3 1 1 19 2 1 54 
Ecosystem integrity and diversity 0 1 0 0 0 1 0 0 0 0 2 
Note: A to J refers to smart growth principles: A. Mixed land use; B. Compact building design; C. 
Housing opportunities and choices; D. Walkable communities; E. Sense of place; F. Open space, 
farmland,natural beauty/environmental areas; G. Develop towards existing community; H. 
Transportation options; I. Development decision predictable,fair,cost effective; J. Community and 
stakeholder collaboration 
 
Air quality 
Air quality is fundamental to a healthy natural and human environment. Outdoor air 
pollution can raise aesthetic and nuisance issues such as impairment of scenic visibility, and 
odors. It can also impose dangers on human health. Although the implementation of a 
number of smart growth policies could result in the improvement of air quality, especially 
reducing car dependency, most of those policies do not purposely aim to improve air quality. 
Within the arena of smart growth, reducing less car dependency intends to ‘improve 
overwhelmed transportation systems’ and solve the problem of ‘traffic congestion’ (Smart 
Growth Network 2003, 61). Furthermore, vehicle operation is just one source of pollution, 
there are more sources that needed to be under control, like industrial and commercial 
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processing, facilities, and wood and fossil fuel burning for heat or power. Therefore, smart 
growth should take more actions to improve air quality. 
 
Water quality 
A sustainable society has sufficient fresh water. High quality water is critical to the 
health of human beings and ecosystem; it could also provide more recreational opportunities. 
Smart growth provides several tools to improve water quality, like planting more trees, 
preserving open space, and controlling storm water. However, these efforts focus on 
controlling surface runoff, which is just one aspect of water pollutions. The essential way to 
manage water pollution is to control of pollutions’ sources. Water pollution always involves 
various sources, it is unrealistic for one concept- smart growth- to deal with all these causes, 
but at least it could incorporate some tools to control major sources like agricultural process, 
industrial process and, untreated/poorly treated wastewater. 
 
 
Soil quality 
Soil quality provides the foundation for environmental quality and sustainable use. 
Healthy soil gives us clean air and water, bountiful crops and forests, productive rangeland, 
diverse wildlife, and beautiful landscapes. However, smart growth provides very limited tool 
to improve soil quality. These tools are limited to managing green and open spaces. An 
organization called Soil Quality provides six components of soil quality management, which 
include enhance organic matter, avoid excessive tillage, mange pests and nutrients 
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efficiently, prevent soil compaction, keep ground covered, and diversity cropping systems 
(Soil Quality 2009). Smart growth’s principle on managing green and open spaces is just one 
aspect of them. It could do more to improve soil quality. 
 
Green/open space 
The indicator of Green/open space received a high score. This is so because smart 
growth has one principle that is devoted to the creation and protection of green and open 
spaces-it is called Preserve open space, farmland, natural beauty, and critical environmental 
areas. Smart growth made serious attempts to protect places with natural beauty and 
environmental sensitivity, like wet lands, prime farmlands, etc. Furthermore, smart growth 
attempts to incorporate other environmental goals into the protection of these areas. 
Therefore, it has, not surprisingly, good performance on this indicator, and the tools range 
from economic incentives, to zoning and design guidelines, and to private-public/regional 
corporation. 
 
Land Use/ urbanization 
Land use is the major arena of smart growth. There are two principles that focus on 
land uses: Mix land uses and Take advantage of compact building design. At the same time, 
there are other principles to shape land use patterns, like Create walkable communities, 
Provide a variety of transportation options, and so on. A successful land use pattern is a joint 
effort delivery with all aspects of the physical environment. Smart growth does well 
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concerning this point, since it includes land use strategies into most of its principles to create 
an efficient land use pattern. That is why it got 48 points on land use indicator. 
 
Energy & resource consumption 
Reducing resource consumption is one of the major themes of sustainable 
development, especially reducing the use of fossil fuels which Schmacher called quasi public 
good (1973). Several smart growth policies may lead to less energy and resource 
consumption. For example, smart growth calls for a pedestrian friendly community with high 
residential densities. This will encourage more foot traffic, which may reduce energy 
consumption. However, as presented in Chapter Four, this study does not consider these 
secondary effects that Getting to Smart Growth series does not aim to achieve. Actually, 
there are very few policies that directly relate to reduce energy and resource consumption. 
Smart growth could incorporate the goal of less resource consumption into its principles. For 
example, it could encourage energy & resource-efficient housing through its housing 
policies; it could also encourage the use of bio-fuels through its transportation policies.  
 
Solid waste 
A sustainable society minimizes the amount of waste it generates. However, this is 
the weakest indicator on smart growth’s performance. There is only one policy that aims to 
achieve waste reduction, that is to encourage the construction of green buildings. While 
green building focuses on new development projects, the majority of the community is 
existing development, which needs innovative ways to reduce solid waste generation. One 
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efficient way to do this is to use materials and services that can be used over and over again 
instead of being used up. Recycling can limit the amount of that gets buried in landfills or 
incinerated. Furthermore, sustainability requires that solid water should be disposed in an 
environment-friendly way, which is neglected by smart growth. 
 
Awareness 
Environmental protection should not only be of concern to the government, but also 
of every individual. The success of policy depends on public awareness. Smart growth 
already made some attempts to educate residents and improve their environmental awareness, 
like organizing a compact development endorsement program, developing community 
indicators, and promoting walking awareness and promotion programs. However, these 
similar efforts need to be expanded to each aspect of community development and residents’ 
daily life, ranging from a new housing development to a recycled shopping bag.  
 
Transportation 
‘Offering transportation options is one of the major themes for smart growth policies’ 
(Mahayni 2008, 9). Therefore, there is no surprise to know that transportation indicator 
received the highest score. There are two principles directly devoting to transportation: create 
walkable communities; and provide a variety of transportation options. Like land use, the 
success of transportation needs to coordinate with other elements of physical environment, 
especially land use patterns. Smart growth provides various policies which made serious 
attempts to create walkable communities with efficient transportation systems. 
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Ecosystem integrity 
Ecosystem integrity means supporting and maintaining a balanced, integrated 
adaptive community of organisms having a species composition, diversity, and functional 
organization comparable to that of a natural habitat of the region (Jorgensen and Muller 
2000). Although smart growth touches this topic by providing policies like adopting green 
infrastructure plan, and use onsite best management practices to improve environmental 
outcomes, they are far from enough. In order to protect ecosystem integrity, a community 
needs to identify and protect sensitive species; plan ways to conduct every project with 
minimal impact to environment; establish vegetation and wildlife habitat to disturbed areas.  
 
 
Smart Growth Policies’ Performance on Economic Indicators 
A balance between environmental preservation and economic development is a key 
for establishing successful smart growth strategies (Mahayni 2008). However, as depicted in 
Figure 10, smart growth policies perform poorly on economic indicators. There is only one 
indicator-Access to capital-that received high score, others all received low scores. Even 
Labor force and Economic diversification did not receive any attention. Moreover, Table 11 
shows that most smart growth principles do not contribute to sustainable economy. As 
discussed in the first section, it is ironic that the weakness of a growth strategy is its 
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economic dimension. This is so because smart growth attempts to achieve economic 
development by physical development instead of by economic tools.  
 
Figure 10 Score of economic indicators 
 
Table 11 Smart growth policies’ performance on economic indicators 
Indicators A B C D E F G H I J Indicators  Sum 
Labor force 0 0 0 0 0 0 0 0 0 0 0 
Infrastructure 1 0 0 1 0 0 9 0 0 0 11 
Support for human capital 0 1 0 0 0 0 1 0 0 0 1 
Access to capital 3 2 5 2 4 3 6 1 3 0 29 
Business activity 0 0 1 0 1 0 5 0 1 0 8 
Job accessibility 1 1 0 0 0 0 0 0 0 0 2 
Food production 0 0 0 0 1 1 0 0 0 0 2 
Retail sales 2 1 0 2 3 0 1 0 0 0 9 
Economic diversification 0 0 0 0 0 0 0 0 0 0 0 
Income 0 0 0 0 0 0 0 0 0 0 0 
Note: A to J refers to smart growth principles: A. Mixed land use; B. Compact building design; C. 
Housing opportunities and choices; D. Walkable communities; E. Sense of place; F. Open space, 
farmland,natural beauty/environmental areas; G. Develop towards existing community; H. 
Transportation options; I. Development decision predictable,fair,cost effective; J. Community and 
stakeholder collaboration 
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Smart growth envisions a community that provides various types of housing with 
relative high density, and these housings are integrated with other uses especially 
commercial. In addition, a community offers a variety of transportation options to reduce the 
use of private vehicles. A community like this is livable which could attract residents and 
investments as well. Furthermore, smart growth intends to benefit businesses through 
commercial revitalization. However, physical environment is just one aspect. To achieve a 
sustainable economy, there are more aspects that needed to be taken into account. 
 
Labor force 
Sufficient labor force is essential for a long-term economic expansion. But smart 
growth does not pay attention to this factor. Smart growth provides high density of 
residential housing to accommodate more local residents. And more residents could offer a 
potential labor pool. However, this does not mean that smart growth communities could 
provide sufficient labor force. Labor force consists of everyone of working age (typically 
above a certain age and below retirement age). Therefore, smart growth needs to involve 
policies that guarantee enough working people for local businesses. Therefore, smart growth 
also needs policies that encourage as many working people as possible to participate in the 
local job market. 
 
Infrastructure 
Good quality infrastructure is a key ingredient for sustainable development. All 
communities need efficient sanitation, energy and communications systems if they are to 
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prosper and provide a decent standard of living for their residents. This indicator ranks the 
second within the economic dimension which received 11 scores. This suggests that smart 
growth perform well on this indicator. According to table 5.5, one principle contributes to the 
majority of its scores, that is Principle G: Strengthen and direct development towards existing 
communities. Smart growth directs development toward communities already served by 
infrastructure. In this way, it is guaranteed that new development could be served by 
sidewalks, roads, lighting, water and sewer services, and other infrastructure through infill 
development, brownfield development, and the rehabilitation of existing buildings. 
 
Support for human capital 
Human capital is related to but different from labor force. It refers to the stock of 
skills and knowledge embodied in the ability to perform labor so as to produce economic 
value. It highlights the skills and knowledge gained by a worker through education and 
experience. The only one policy that touched this indicator is to ensure that all area schools 
are working together to provide well-trained workers. Although human capital is linked to 
educational attainment, besides school corporation there are a variety of ways to support 
human capital through education, like increasing investment, bringing in new technology, 
etc. 
 
Access to capital 
Almost all approaches to sustainable development involves investment from private 
or public sectors, but accessing capital is always a barrier to sustainable practices since 
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finding sufficient funding is always a big challenge. Smart growth did very well on this 
indicator not only because this indicator received the highest score within the economic 
dimension, more importantly, Table 11 shows that smart growth assigns almost all principles 
some sources to acquire capitals. These sources include development grants, economic 
incentives, and various tax tools like tax credit, tax base sharing, split-rate property tax, and 
so on. These capitals aim to benefit local government agencies, developers, business owners, 
community organizations, and households who choose smart growth and participate into the 
development process. This is critical to transfer smart growth from concept to 
implementations.  
 
Business activity 
A sustainable economy could sustain various commercial activities and help them 
maintain long-term benefits. Smart growth made attempts to help local businesses. We can 
read from Table 11 that half of these efforts come from the principle ‘Development toward 
existing community’. Smart growth encourages business to locate and invest in targeted 
areas, like business improvement districts, vacant buildings, or underserved communities. 
These businesses could help smart growth successful; in return, smart growth provides 
assistances and brings them more customers. However, there are still more actions that could 
be taken to achieve a sustainable and active business environment, like providing local 
business more information so that they could better understand economic situation and make 
adjustment, assisting small business to against economic fluctuation, etc.  
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Job accessibility 
‘Dollars recycled locally’ requires that there are sufficient local jobs to absorb local 
labor force. There is only one policy that deals with this indicator. This policy intends to 
create compact office parks and corporate campuses to balance work and residences. These 
areas are connecting job centers to nearby train station with feeder buses. Office parks could 
become places where people can live and shop as well as work. This policy is very effective 
to improve local job accessibility. However, not every place is fit for office parks. For a 
number of small communities, there is not enough work forces to sustain this kind of office 
parks or corporate campuses, but they still needs sufficient jobs accessible to local residents. 
Therefore, smart growth should make more efforts to create policies fit for all types of 
communities. 
 
Food production 
A truly sustainable society has the ability to produce enough food to support its local 
population in a way that does not reduce the fertility of the land (Sustainable Seattle 1998). 
Smart growth touched this topic by investing in the rural economy to preserve working lands 
and creating places for farm markets. However, economic hardship is not the only barrier to 
protect farm land. Government could also use zoning tool to forbid farmland converting into 
non-agricultural uses. It also needs policies to maintain the number of farmers and encourage 
the use of new agricultural technologies. Furthermore because of local food production’s 
importance, some appropriate desert or vacant lands could be reclaimed and turned into 
farmlands.  
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Retail sales 
Retail sales is an important economic indicator because consumer spending drives 
much of communities’ economy. Especially in a sustainable community where values 
generated should be recycled locally, retail sales take major role in this process. Table 11 
implies that smart growth attempts to relate retail sales with physical environment by 
providing a good infrastructure system and incorporating places of retail sales into other uses 
especially high density residences. Although physical environment is a fundamental factor, 
increasing retail sales also calls for non-physical strategies. Local governments could create a 
platform that retail owners could advertise themselves; help retail business connect with 
customers; use guidelines to create attracting place for customers; provide information so that 
local retail sales could stay in fashion; provide necessary assistance to help local retail sales 
stay in business especially when a ‘wholesale big box’ steps in. 
 
Economic diversification 
A sustainable community values its economic diversity just as it values its ecological 
diversity. A diverse economy that does not rely on a single resource, employer, or sector is 
better able to withstand economic downturns and can provide a stable economic environment 
for long-term community sustainability (Sustainable Calgary 2004). However, smart growth 
has not paid any attention to improve economic diversity, which will hurt long-term 
economic sustainability. To change this, smart growth could incorporate policies that 
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strengthen the diversification of the local and regional economies; it could also involve 
policies that support local and small business.  
 
Income 
Income is the major process to generate values for local people. High income means 
more productivity and more buying power to activate local businesses. However, this is 
another important indicator that is neglected by smart growth. Increasing income is related to 
various factors. The most frequently used two strategies include improving educational 
attainment and attracting businesses that could generate more benefits and are willing to pay 
higher salaries. Several widely recognized communities that use these strategies are Silicon 
Valley, California; Austin, Texas.   
 
 
Smart Growth Policies’ Performance on Equity Indicators 
The dimension of equity calls for equalizing opportunities for economic and social 
advancement and for sharing in the communities’ wealth. It is a critical element of social 
uplift. As discussed in the first section, the dimension of equity received 118 points which is 
between environmental and economic dimensions. Within smart growth there are four 
equity-oriented principles. Therefore, the overall performance of equity dimension is good. 
However, Figure 11 illustrates that the score of equity indicators are poorly distributed. On 
the one hand, there are five indicators that received more than 10 points; on the other hand, 
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the other five indicators received much less attention, even Poverty and Human health did 
not get any score. These five indicators are as important as the other high score indicator. 
Furthermore, as Table 12 shows, most smart growth principles are not devoted to promote 
equity. The following sections will discuss smart growth policies on each indicator. 
 
Figure 11 Score of equity indicators 
 
Table 12 Smart growth policies’ performance on economic indica 
Indicators A B C D E F G H I J Indicators  Sum 
Wealth distribution 0 0 1 0 0 0 0 1 0 0 2 
Education 0 0 0 0 1 0 1 0 0 2 4 
Public safety/crime 0 1 1 8 1 0 0 2 0 1 14 
Community participation 0 0 0 0 2 0 0 0 0 16 18 
Heritage/culture 0 0 0 1 6 1 0 0 0 0 8 
Housing/shelter needs 2 0 16 0 0 0 1 0 1 0 20 
Government/public services 0 1 2 2 0 0 1 0 10 9 25 
Sense of place 1 2 2 4 17 0 0 0 1 0 27 
Poverty 0 0 0 0 0 0 0 0 0 0 0 
Human health 0 0 0 0 0 0 0 0 0 0 0 
Note: A to J refers to smart growth principles: A. Mixed land use; B. Compact building design; C. 
Housing opportunities and choices; D. Walkable communities; E. Sense of place; F. Open space, 
farmland,natural beauty/environmental areas; G. Develop towards existing community; H. 
Transportation options; I. Development decision predictable,fair,cost effective; J. Community and 
stakeholder collaboration 
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Wealth distribution 
A healthy, viable society is the one in which total personal income is distributed fairly 
among the population. A large discrepancy in income across society creates uneven access to 
education, housing, health care, and other goods and services. It may also create social 
tension. Therefore, this is a critical indicator on sustainability. However, smart growth only 
assigns two policies to deal with it. These two policies attempt to enhance wealth distribution 
through housing trust fund and value pricing of transportation. These policies do not touch 
the core value of wealth distribution. Fair income distribution is the dominated aspect of 
wealth distribution. In order to enhance an equitable income distribution, a community could 
support the reform of taxation systems to ensure that they are not regressive and do not 
burden low-income households; support standard and accessible municipal services 
throughout the city; and support rent control and creases to minimum wage. Furthermore, a 
separate issue of wealth distribution is that colored people always do not have equal access to 
job opportunities. This could worsen distribution problem and need to be paid serious 
attention.  
 
Education 
Healthy, thriving communities place a high value on education. Educators are an 
important force in helping many people overcome the effects of societal bias and 
discrimination, but schools also serve to perpetuate the inequalities and prejudices in the 
society. Therefore, education has two major responsibilities: providing high-quality 
educational services and providing equal educational opportunities to all social members. 
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Although smart growth made efforts to address education, all these efforts focused on 
improving education quality, like investing into school facilities, involving students into 
community development. Smart growth needs similar efforts to improve equity in education. 
These efforts could include diversifying the ethnic make-up of both students and certified 
school staff; increasing the number of students from low-income family and provide 
necessary assistance for them. 
 
Public safety/crime 
A sense of safety is a key component of a sustainable community. Crime directly 
decreases the quality of life of victims through financial loss, physical injury, emotional 
trauma, and alienation. Smart growth performs well on this indicator. One major aspect that 
smart growth improves is street safety. It encourages communities to adopt design standards 
for streets and sidewalks that ensure safety and mobility for pedestrian and nonmotorized 
modes of transportation. It also promotes traffic-claiming technique that controls traffic 
speed and connection between walkways and parking lots to decrease accident and increase 
sense of safety. Another major aspect is the promotion of residents’ surveillance which could 
significantly decrease crimes. It attempts to achieve this by increasing outdoor activities. 
 
Community participation 
In a democratic society, the level of community participation reflects the commitment 
that people have to the political system and the extent to which all segments of society 
participates in key decision making. As depicts in Table 12, a majority of points come from 
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principle J. Encourage community and stakeholder collaboration in development decisions. 
This principle covers most aspects of public participation in the community decision making, 
like community visioning, community planning, public information system, and so on. 
 
Heritage/culture 
The richness of community life is closely related to the diversity of its heritage and 
constituents. The valuing of cultural heritage and diversity reflects the extent to which a 
community benefits from the heritage and diversity. We can read from Table 12 that major 
contribution to this indicator comes from the principle E. Foster distinctive, attractive 
communities with a strong sense of place. Smart growth provides efficient tools to promote 
community heritage. It highlights cultural assets through public arts and events; uses tools 
like wayfinding to connect people to local history, unique neighborhood features and 
attraction; it also provides sources of funds for historic preservation. However, the other 
element of this indicator, cultural diversity, did not receive much attention. Smart growth 
could support cultural diversity by using media, community events to educate cultural 
awareness, and incorporating policies to eliminate cultural discrimination.  
 
Housing/shelter needs 
Smart growth recognizes the importance of housing and shelter needs to a 
community. A special attention is paid to affordable housing. In a separate document from 
Getting to Smart Growth series, Smart Growth Network claimed that  
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‘Smart growth with its focus on the impact of development patterns and practices 
on the quantity and quality of affordable housing can and must be part of a 
comprehensive affordable housing solution. Among the potential benefits are the 
following’. (Smart Growth Network 2001, 20) 
 
This statement is supported by various tools that provided to increase the quality and 
quantity of affordable housing. These tools involve all aspects of housing development, like 
economic incentives, tax, zoning, planning, physical environment, etc., all of which together 
intend to increase the supply, quality, and distribution of affordable housing. 
 
Government/public services 
Government distributes social welfare and public services; therefore, it plays an 
important role in the uplifting of social equity. Smart growth received high score on this 
indicator. According to Table 12, two major contributors are Principle I. Make development 
decisions predictable, fair, and cost-effective; and Principle J. Encourage community and 
stakeholder collaboration in development decisions. These two principles include policies 
that attempt to use new techniques to improve the efficiency and accessibility of government 
services. For instance, those policies encourage community to use geographic information 
system to effectively spread information; or use quick-response team to facilitate decision 
making process. However, smart growth policies do not address equity aspect of government 
services. To promote equitable public services, existing policies could incorporate some 
sections to address questions like: Who will benefit? How much will they benefit? Will this 
distribution be equitable?  
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Sense of place 
A sense of place reflects identity and belonging to the community (Mahayni 2008). 
Smart growth values sense of place very much. It not only devotes one principle exclusively 
to promote sense of place, it also incorporates this value into other principles. Therefore, this 
indicator received the highest score among equity dimension. However, smart growth 
focused on physical design to promote sense of place. There are various non-physical tools 
that it could use. Sustainable Calgary provides several individual and collective actions that 
may inspire smart growth and be incorporated into its policies: 
• Get to know your neighbors. Try organizing an annual block party. 
• Volunteer with agencies that assist those who are isolated. 
• Join community and school organizations. 
• Enhance your own support system. (Sustainable Calgary 2004, 26) 
 
Poverty 
A sustainable society would ensure that all individuals have the chance to make the 
best use of their gifts. But people living in poverty are often denied the opportunity of their 
health and nutrition, education, public services, and other personal needs. This issue is even 
more serious for children. Because deprivation of these opportunities will persist into future 
and have long-term negative impacts on society. This is conflicted with sustainability. 
Unfortunately, poverty did not receive any attention from smart growth. A major goal of 
smart growth is to create a livable community. But with poverty issue unaddressed, all the 
efforts will be vain. Poverty will pose a negative image on community’s physical 
environment, it will also increase crime, and these could pull down property values. All these 
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facts will scare developers and residents away and result in another ‘died’ community. 
Poverty reduction is a heavily discussed topic, thus, smart growth could include some 
existing achievements, like employment strategies, public resource management, structural 
policies, and so on (United Nations Development Programme 2009).  
 
Human health 
Human beings are the most fundamental constituents of society, so their health 
becomes prerequisite of sustainability. However, it is another critical indicator that got zero 
score. It is true that human health is closely related to its surrounding environment, like air, 
water, food, but there are still a lot of things we can do to promote human health. For 
example, a number of communities published walking maps to encourage their residents to 
live a healthy life style. These efforts are especially important for youth who represent 
community’s future. Smart growth could provide policies to promote their health. Like listen 
to and include youth in issues that affect them; provide daily exercise or sport opportunities 
for all school children; promote mentorship programs in community, educational, and work 
settings. 
 
Chapter Summary 
This chapter used an indicator based assessment model (built in Chapter Four) to 
evaluate the performance of smart growth policies. The results show that scores are unevenly 
distributed among the 3 Es, with environmental dimension receiving the highest score and 
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economic dimension receiving the lowest score. This indicates that smart growth is an 
environment-oriented concept, which is conflicted with the values of sustainable 
development, since each of its three dimensions should be taken care of at the same level. 
Next, this chapter discussed policies’ performance on each sustainability indicator. The 
findings further suggest that smart growth concerns more about physical environment, and 
needs to pay more attention to non-physical indicators, or to the non-physical aspect of 
physical indicators. These findings will be further discussed in Chapter Seven. 
This assessment is limited to the theory of smart growth. Next chapter will use case 
study to evaluate smart growth practices, and to uncover how these policies in theory were 
implemented in reality.  
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CHAPTER 6 CASE STUDY 
Case Selection 
This chapter uses case study approach to evaluate smart growth practices. The aim 
here is to denote the sustainability performance of successful smart growth practices. As 
discussed in Chapter Three, there are a number of smart growth projects. But most of these 
projects have been selective in the principles chose to implement. These kinds of practices 
cannot be the cases. For this study since they fail to draw a comprehensive picture about how 
smart growth principles were implemented. Therefore, a critical benchmark to select cases is 
that, the selected cases must be widely recognized as representative of a successful and 
comprehensive application of smart growth practice. 
Fortunately, the winners of Overall Excellence in Smart Growth (OESG) awarded by 
the U.S. Environmental Protection Agency (EPA) present excellent cases to select from. 
OESG is one category of the National Award for Smart Growth Achievement. Through the 
National Award for Smart Growth Achievement, EPA seeks to recognize and support public 
entities (from cities to state governments and to the many types of public entities in-between) 
that promote and achieve smart growth. Started in 2002, the awards would be given in up to 
five categories each year, including Built Projects, Policies and Regulations, Smart Growth 
and Green Building, Smart Growth Streets, and OESG. Among these five categories, OESG 
is the highest award. It intends to recognize an outstanding comprehensive approach to 
growth, including built projects, supportive plans and policies, and effective community 
participation. According to EPA, this award ‘will be made for the best overall approach to 
implementing smart growth on a variety of fronts—not just for a single plan or project, but at 
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the neighborhood, corridor, city, county, or regional levels (EPA 2009)’ . Till 2009, EPA has 
award the OESG to seven winners, which constitute the candidates of this study’s selected 
cases. 
Although the seven winners of OESG meet the selection benchmark of success and 
comprehensiveness, there are other requirements that the selected cases should meet. First of 
all, they should be at the local level which is the scale of the assessment model. To meet this, 
the winner of 2006 was removed from the candidate list. The winner is Massachusetts Office 
for Commonwealth Development, which was created to better coordinate state spending and 
policy decisions. Secondly, the selected cases should be a ‘physical’ development projects, 
not a funding strategy or something not physically practiced. The 2003 winner-Metropolitan 
Council of Minneapolis- was dropped because it is a regional planning agency which just 
provides services to the Twin Cities. At last, five cases were selected, which are shown in 
Table 13. 
Table 13 Selected cases 
Year Winner Location 
2002 Rosslyn-Ballston Metro Corridor Arlington County, Virginia 
2004 Town of Davidson Davidson, North Carolina 
2005 Highlands' Garden Village Denver, Colorado 
2007 New Columbia Portland, Oregon 
2008 Downtown Silver Spring Redevelopment Project Silver Spring, Maryland 
Source: author 
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Analysis of selected cases 
Rosslyn-Ballston Metro Corridor, Arlington County, Virginia 
Smart growth 
Arlington County used smart growth principles to generate residential, retail and 
recreational development around the Rosslyn-Ballston corridor of Metro stations. It was the 
2002 winner of overall excellence in smart growth. The corridor includes five stations: 
Rosslyn, Court House, Clarendon, Virginia Square, and Ballston. Arlington adopted a 
General Land Use Plan (GLUP) to concentrate dense, mixed used development at the stations 
and developed sector plans to ensure that each station maintained a distinct sense of place. 
Table 14 shows that the Metro Corridor project covers all smart growth principles 
with excellent performance rating on six of them. This is so because the sector plans of 
GLUP set clear goals incorporating smart growth principles. Each plan focused growth 
within a walkable radius of the stations and preserved the established Arlington’s urban 
villages. These village emphasized pedestrian access and safety and incorporate public art, 
“pocket” parks, wide sidewalks with restaurant seating, bike lanes, street trees, traffic 
calming, and street-level retail. A site-plan review linked the land use plan’s goals with the 
details of each proposed project and includes public meetings with staff, citizens, county 
commissions, and developers. The corridor is so popular that preserving affordable housing 
is a challenge. In 2001, Arlington adopted an expanded bonus density provision for 
development of affordable housing, allowing up to 25 percent more density. According to 
EPA, the project’s transit system is so successful that ‘Metro ridership doubled in the 
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corridor between 1991 and 2002. Nearly 50 percent of corridor residents use transit to 
commute (EPA 2003, 6).’ 
Table 14 Metro Corridor’s performance on smart growth 
Smart growth principle Performance 
A. Includes Mixed Land Uses ★ 
B. Exhibits Compact Building Design  
C. Provides Range of Housing Types  
D. Promotes ''Walkable'' Neighborhoods ★ 
E. Exhibits a Distinct Sense of Place ★ 
F. Preserves Open Space  
G. Utilizes Existing Development  
H. Provides Transportation Choices ★ 
I. Practices Fair Decision-making ★ 
J. Promotes Stakeholder Participation ★ 
Note: ‘★’means excellent, and ‘’means good 
Source: Smart Growth Network  
 
Sustainability 
The Metro Corridor project is regulated under GLUP and the corresponding six 
documents: Rosslyn Station Area Plan Addendum, Courthouse Sector Plan, Court Sector 
Plan Addendum, Clarendon Sector, Virginia Square Sector Plan, and Ballston Sector Plan. 
These six documents together with GLUP were adopted as a consolidated policy guide for 
development of Rosslyn-Ballston Corridor. They represent the source of the sustainability 
assessment which aims to find out if each sustainability indicator is referred to by a certain 
policy or recommended action. 
The assessment of Metro Corridor used the model built in Chapter Four, which 
assigned each sustainability indicator a binary number (assign ‘1’ if the indicator is referred 
to; otherwise, assign ‘0’).  The results are shown in Table 15. The right column shows the 
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scores of Metro Corridor on sustainability indicators. It suggests that the planning documents 
of this project have a narrow perspective on sustainability and overlooked a number of 
indicators. In comparison with each indicator’s score in the Theory column (from Chapter 
Five), we can conclude that this project are in accordance with smart growth in theory, since 
most indicators that received ‘1’ from Metro Corridor also received high score in theory. The 
only two exceptions are Job accessibility and Economic diversification. 
Table 15 The performance of Metro Corridor on sustainability 
Dimensions Indicators Theory Metro Corridor 
Environment 
Air quality 5 0 
Water quality 6 1 
Soil quality/contamination 2 0 
Green/open Space 27 1 
land use/urbanization 48 1 
Energy & resource consumption 3 0 
Solid waste 1 0 
Awareness 3 0 
Transportation 54 1 
Ecosystem integrity and diversity 2 0 
Economy 
Labor force 0 0 
Infrastructure 11 1 
Support for human capital 1 0 
Access to capital 29 1 
Business activity 8 1 
Job accessibility 2 1 
Food production 2 0 
Retail sales 9 1 
Economic diversification 0 1 
Income 0 0 
Equity/social 
Wealth distribution 2 0 
Education 4 0 
Public safety/crime 14 1 
Community participation 18 1 
Heritage/culture 8 1 
Housing/shelter needs 20 1 
Government/public services 25 0 
Sense of place 27 0 
Poverty 0 0 
Human health 0 0 
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The GLUP incorporate policies that support grocery store, which are one type of 
small business. These policies encourage grocery operators and land owners to retain a 
grocery store as major tenants in existing shopping facilities, and to include grocery facilities 
in their new development projects. They also provide Arlington County Industrial 
Development Revenue Bond to support grocery store expansion and construction. 
Concerning job accessibility, the planning documents made serious attempts to concentrate 
jobs around major stations within walking radius of surrounding residential areas and the 
Metrorail. 
To conclude, the Metro Corridor offers a very successful example of smart growth 
practice, since it abided by the major tools that smart growth provides.  However, since it is 
limited to those major tools, it overlooked a number of sustainability requirements and was 
not, therefore, a successful sustainable development.  
 
Davidson, North Carolina 
Smart growth 
Davidson is a small community located 20 miles from Charlotte. The town was 
revitalizing its existing buildings, and its new neighborhoods incorporate a variety of lot sizes 
and housing types to create healthy and vibrant neighborhoods in a historic setting. To 
preserve and enhance Davidson’s character, the town adopted the Davidson Land Plan in 
1995 and the Planning Ordinance in 2001. These documents have helped the community 
further promote livability. 
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According to Table 16, Davidson is distinguished by its excellent performance on 
smart growth, especially its mixed uses, walkability, sense of place and open space 
preservation. The community promotes mixed use by integrating retail and office spaces into 
residential areas. It also supports multi-story mixed-use structure. All the areas are connected 
by an efficient and less car-dependent transportation system. The town requires pedestrian, 
bicycle, and street circulation plans for all new development. Streets are designed to 
discourage cars from speeding, making it easier for Davidson’s 7,800 residents to walk and 
bicycle around the town. To further encourage walking, the town requires narrow, tree-lined 
streets with on-street parking and sidewalks on both sides of the street. 
Table 16 The City of Davidson ’s performance on smart growth 
Smart growth principle Performance 
A. Includes Mixed Land Uses ★
B. Exhibits Compact Building Design 
C. Provides Range of Housing Types 
D. Promotes ''Walkable'' Neighborhoods ★
E. Exhibits a Distinct Sense of Place ★
F. Preserves Open Space ★
G. Utilizes Existing Development 
H. Provides Transportation Choices 
I. Practices Fair Decision-making 
J. Promotes Stakeholder Participation 
Note: ‘★’means excellent, and ‘’means good  
Source: Smart Growth Network 
 
Sustainability 
Davidson’s development was regulated by two planning documents: the Davidson 
Land Plan and the Planning Ordinance. These documents provide innovative approaches to 
help the community grow in a smart way. When EPA awarded Davidson the Overall 
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Excellence, a special attention was given to these documents. When announcing the winner, 
EPA stated that: 
Davidson’s plan and ordinance have allowed the town to build on its strengths while 
accommodating new growth. …The plan and ordinance also clearly articulate the town’s 
vision for its growth. This, in turn, makes developers active partners in implementing the 
community’s vision of connected, walkable neighborhoods that maintain Davidson’s 
legacy as a traditional small town. (EPA 2004, 6) 
Therefore, these two documents are the major source for sustainability assessment. 
The assessment of Davidson used the model presented in Table 17, which assigned 
each sustainability indicator a binary number (assign ‘1’ if the indicator is referred to; 
otherwise, assign ‘0’).  The results are shown in table 17.  Table 17 informs us that Davidson 
included most sustainability indicators into its plan and ordinance, this could help the 
community achieve a sustainable development. In comparison with smart growth’s scores in 
theory, Davidson’s development is more comprehensive, it even made intends to improve 
human health, support labor force and promote economic diversity, which are neglected by 
smart growth. 
Table 17 The performance of Davidson on sustainability 
Dimensions Indicators Theory Davidson 
Environment 
Air quality 5 0 
Water quality 6 1 
Soil quality/contamination 2 1 
Green/open Space 27 1 
land use/urbanization 48 1 
Energy & resource consumption 3 1 
Solid waste 1 1 
Awareness 3 0 
Transportation 54 1 
Ecosystem integrity and diversity 2 1 
Economy 
Labor force 0 1 
Infrastructure 11 1 
Support for human capital 1 1 
Access to capital 29 1 
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Table 17 (continued) 
Dimensions Indicators Theory Davidson 
  Business activity 8 1 
  Job accessibility 2 1 
 Economy Food production 2 1 
  Retail sales 9 1 
  Economic diversification 0 1 
  Income 0 0 
Equity/social 
Wealth distribution 2 1 
Education 4 1 
Public safety/crime 14 1 
Community participation 18 1 
Heritage/culture 8 1 
Housing/shelter needs 20 1 
Government/public services 25 1 
Sense of place 27 1 
Poverty 0 0 
Human health 0 1 
 
The highlight of Davidson’s development plan is incorporating sustainability into its 
small town character preservation. In doing so, the Land Use Plan set sustainable 
development as the central issue ‘how to accommodate growth while maintaining the much 
valued and ecological sound small town character. (Davidson 1995, 7)’. And it involved this 
central issue into each of its development elements. It promoted a compact and pedestrian-
scaled urban form set in predominantly open landscape, with clearly defined boundaries 
where the town stops and the countryside begins to preserve its rural character (farmland and 
open space). The new developments are encouraged to be compatible with the scales and 
layouts of existing older town. To avoid the hierarchical, treelike street design which is not 
compatible with small town character, Davidson focused on connecting all new and existing 
streets and reinforcing the traditional town pattern of mixed use and spreading the load.  
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 Highlands’ Garden Village 
Smart growth 
Highlands’ Garden Village (HGV) is located in northwest Denver ten minutes from 
Downtown. The community sits on 27 acres of land that held the former Elitch Gardens 
amusement park. When the amusement park relocated in 1994, the Denver Urban Renewal 
Authority (DURA) helped facilitate the vision, design, financing, and economic development 
of HGV. 
As the winner of Overall Excellence in Smart Growth, HGV covered all smart growth 
principles with special attention given to compactibility, walkability, housing opportunities 
and public participation (Table 18). Early in the planning process, design workshops engaged 
citizens and community leaders in the redevelopment. The resulting neighborhood 
reconnected the street grid with innovative “skinny streets,” creating a great place to walk 
around. To blend in well with existing neighbors, commercial buildings and apartments were 
sited across from existing commercial blocks whose design reflected traditional Denver 
architectural styles. Despite its small size, HGV offers a wide variety of home choices—
single-family houses, mixed-income and senior apartments, town homes, live-work lofts, 
carriage houses, and co-housing condominiums—all built with recycled or recyclable 
materials. The neighborhood also includes shops, a school, and community gathering places, 
as well as gardens, a carousel pavilion, and a restored, historic theater preserved from the 
original park. 
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Table 18 Highlands’ Garden Village’s performance on smart growth 
Smart growth principle Performance 
A. Includes Mixed Land Uses 
B. Exhibits Compact Building Design ★ 
C. Provides Range of Housing Types ★ 
D. Promotes ''Walkable'' Neighborhoods ★ 
E. Exhibits a Distinct Sense of Place 
F. Preserves Open Space 
G. Utilizes Existing Development 
H. Provides Transportation Choices 
I. Practices Fair Decision-making 
J. Promotes Stakeholder Participation ★ 
Note: ‘★’means excellent, and ‘’means good 
 
Source: Smart Growth Network 
  
Sustainability 
HGV was the product of a public-private corporation. Denver Urban Renewal 
Authority (DURA) represents the public sector. Besides organizing the development process, 
it provided $2.6 million in TIF reimbursement to carry out interior modifications and 
environmental remediation of a historic theater on the property, and also provided 
infrastructure improvements related to the theater and carousel, and to develop open space. 
At the same time the private sector covered the majority of development costs (about $100 
million). Therefore, a comprehensive analysis needs to involve both public (DURA) and 
private sectors. Perry Rose, LLC, the project manager and major developer, developed an 
independent web site for this project which describes the development process and offers 
detailed information. This web site together with the DURA web site was the main sources 
for the sustainability assessment.  
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Table 19 The performance of Highland Garden Village on sustainability 
Dimensions Indicators Theory HGV 
Environment 
Air quality 5 0 
Water quality 6 0 
Soil quality/contamination 2 0 
Green/open Space 27 1 
land use/urbanization 48 1 
Energy & resource consumption 3 1 
Solid waste 1 1 
Awareness 3 1 
Transportation 54 1 
Ecosystem integrity  2 0 
Economy 
Labor force 0 0 
Infrastructure 11 1 
Support for human capital 1 1 
Access to capital 29 1 
Business activity 8 1 
Job accessibility 2 1 
Food production 2 0 
Retail sales 9 1 
Economic diversification 0 1 
Income 0 0 
Equity/social 
Wealth distribution 2 0 
Education 4 1 
Public safety/crime 14 1 
Community participation 18 1 
Heritage/culture 8 1 
Housing/shelter needs 20 1 
Government/public services 25 1 
Sense of place 27 1 
Poverty 0 0 
Human health 0 1 
 
The assessment result of Highlands’ Garden Village is presented in Table 19.  It 
shows that Highlands’ Garden Village has attained a good performance on sustainability.  
Most sustainability indicators have been covered by its development plans and policies. 
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Compared with the scores in assessing smart growth theory, HGV overlooked some 
indicators, especially four environmental indicators including air/water/soil quality and 
ecosystem integrity and diversity. This is so because HGV is a small scale neighborhood 
development, which may do little to change these regional factors. At the same time, the 
project used innovative approaches to highlight some sustainability values. 
HGV used recycled construction materials and products to build multi-family and 
senior apartments and use Wind Source Generated Electricity. It also included several 
recycling projects to reduce solid waste and consume less resource. Concerning economic 
dimension, it provided several ways to support small businesses which bridges the gap 
between smart growth theory and sustainability requirement. The carriage houses situated on 
top of the garages allowed their owners to operate a home office and help defray monthly 
mortgage payments with rental income from a tenant. The Plaza Lofts have been built as a 
live/work concept. The lofts are three stories high with a home business/office space on the 
ground floor and the living quarters on the upper two levels. Besides the support for small 
businesses, HGV also went beyond smart growth theory to promote human health by using 
design strategies to encourage residents’ outdoor activities.  
To sum up, Highlands’ Garden Village performed well both in smart growth and 
sustainability principles. The reason is that its major developer took sustainability as the 
firm’s mission-‘Our Practice comes from our Mission, which is to make cities, towns and 
villages more vibrant while preserving the land around them. We think the best way to do 
this is to focus diverse, sustainable development around interconnected nodes of 
transportation, preserving agricultural lands and open space. (Perry Rose, LLC 2009)’ 
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New Columbia, Oregon 
Smart growth 
New Columbia is the redevelopment project of Columbia Villa, a formerly isolated 
and distressed 82-arce public housing site. The Housing Authority of Portland (HAP) 
partnered with public and private stakeholders to redevelop the site and create the New 
Columbia,  
Table 20 shows New Columbia’s performance on smart growth.  It indicates that New 
Columbia incorporated all smart growth principles into its development. Within these 
principles, the project made more serious attempts to mix uses, compatibility, housing 
opportunities and fair decision-making. The new development increased the number of 
housing units from 462 rentals to 854 rental and ownership units. Housing options range 
from low-income apartment rentals comprised of families at or below 60% of the median 
family income to market rate single family homes. The site was reintegrated into the 
surrounding neighborhoods by connecting it to the traditional street grid. Amenities in the 
new neighborhood include community college classrooms, a new Boys and Girls Club, the 
Rosa Parks elementary school, parks, and retail destinations such as a coffee shop and the 
Big City Produce store. The site was designed to improve the environmental performance of 
the old development. All residents are within a five-minute walk to public transportation. 
Two mixed-use buildings in New Columbia have LEED certification and LEED Gold was 
awarded to the new school. By replacing the old sub-surface infrastructure, New Columbia 
has 80 per cent less underground piping than comparable developments. Approximately 98 
per cent of all stormwater is now processed on-site, which prevents further contamination of 
the Columbia River Slough. 
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Table 20 New Columbia’s performance on smart growth 
Smart growth principle Performance 
A. Includes Mixed Land Uses ★ 
B. Exhibits Compact Building Design ★ 
C. Provides Range of Housing Types ★ 
D. Promotes ''Walkable'' Neighborhoods  
E. Exhibits a Distinct Sense of Place 
F. Preserves Open Space 
G. Utilizes Existing Development 
H. Provides Transportation Choices 
I. Practices Fair Decision-making ★ 
J. Promotes Stakeholder Participation 
Note: ‘★’means excellent, and ‘’means good 
 
Source: Smart Growth Network 
  
Sustainability 
New Columbia was the product of the partnership between public sector and 
community stakeholders. Housing Authority of Portland (HAP) represents public sector who 
took the responsibility of project planning. At the same time, community stakeholders 
provided input into the planning process, and were responsible for the community’s daily 
lives. Therefore, the sources of sustainability assessment of New Columbia consist of the 
community’s web site and HAP’s website which detailed the project plan.  
The result of sustainability assessment is presented in Table 21. It shows that New 
Columbia performed very well on sustainability issues. It only overlooked four indicators 
throughout its development. In comparison with scores of smart growth theory, New 
Columbia went further to incorporate sustainability into its development than smart growth, 
because it attempted to advance several indicators that were neglected by smart growth, 
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including Human health, Economic diversification, Income, and labor force. These indicators 
are promoted mostly through its actions to support for residents. 
Table 21 The performance of New Columbia on sustainability 
Dimensions Indicators Theory New Columbia 
Environment 
Air quality 5  0 
Water quality 6 1 
Soil quality/contamination 2  0 
Green/open Space 27 1 
land use/urbanization 48 1 
Energy & resource consumption 3 1 
Solid waste 1 1 
Awareness 3 1 
Transportation 54 1 
Ecosystem integrity and diversity 2 1 
Economy 
Labor force 0 1 
Infrastructure 11 1 
Support for human capital 1 1 
Access to capital 29 1 
Business activity 8 1 
Job accessibility 2 1 
Food production 2  0 
Retail sales 9 1 
Economic diversification 0 1 
Income 0 1 
Equity 
Wealth distribution 2 1 
Education 4 1 
Public safety/crime 14 1 
Community participation 18 1 
Heritage/culture 8 1 
Housing/shelter needs 20 1 
Government/public services 25 1 
Sense of place 27 1 
Poverty 0  0 
Human health 0 1 
 
A top priority during the transition from Columbia Villa to New Columbia was to 
provide comprehensive relocation and support services for the almost 400 households that 
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were affected. HAP offered services to all Columbia Villa residents, whether or not they 
chose eventually to return to New Columbia. Key elements included housing choices, 
moving assistance, case management, connection to schools and other services, emergency 
rent and utility help, and youth development. During the relocation process, HAP set aside 
$4.25 million (12 percent of the HOPE VI grant) for Community and Supportive Services for 
relocated residents, including case management, employment assessments, education, 
workforce training, rent and utility assistance, family counseling, and resident workshops. 
The other reason why New Columbia performed well on sustainability issues is 
because it incorporated measures into construction activities and were integrated into the 
overall design of the community. Therefore, it is not surprising that the development made 
attempts to encourage the use of recycled materials, salvage and use building materials on 
site, protect tree species, manage storm waster, and so on. These joint efforts leaded to a 
sustainable New Columbia.  
 
 Downtown Silver Spring, Maryland 
Smart growth 
Downtown Silver Spring (DSS) was once a vibrant retail center back in the 1950s. It 
lost businesses to the enclosed malls during the 1970s like many other urban retail centers,. 
The Downtown Silver Redevelopment Project employed smart growth principles to turn this 
underused historic commercial district into a highly desirable destination.  
Table 6.10 shows Downtown Silver Spring’s performance on smart growth. 
According to Table 6.10, Downtown Silver Spring implemented all the smart growth 
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principles, with excellent performance in mixed uses, walkability, transportation choices and 
public participation. Montgomery County, where Silver Spring is located, designated 
Downtown Silver Spring as a Green Tape Zone. This designation provided a county team 
which gave downtown projects special priority in filing the review process. The market 
responded by building over 400,000 square feet of retail, 248,000 square feet of offices and 
200 hotel rooms. Together with the increased residential units, the Downtown is a blend of 
different uses. Downtown also provided numerous transportation choices. It is within 
walking distance of a subway station, a commuter rail line, and a regional bus hub. 
Streetscape and transit improvements encouraged people to leave their cars at home, 
resulting in less car dependence. 
Table 22 Downtown Silver Spring’s performance on smart growth 
Smart growth principle Performance 
A. Includes Mixed Land Uses ★ 
B. Exhibits Compact Building Design 
C. Provides Range of Housing Types 
D. Promotes ''Walkable'' Neighborhoods ★ 
E. Exhibits a Distinct Sense of Place  
F. Preserves Open Space 
G. Utilizes Existing Development 
H. Provides Transportation Choices ★ 
I. Practices Fair Decision-making 
J. Promotes Stakeholder Participation ★ 
Note: ‘★’means excellent, and ‘’means good 
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Sustainability 
The Award was issued to recognize Downtown Silver Spring’s redevelopment 
efforts. Therefore, the source of sustainability assessment should focus on the redevelopment 
project, its plans and policies. Fortunately, Montgomery County provided these kinds of 
information which are organized under the New Downtown website. The results are shown in 
Table 23. 
Table 23 The performance of Downtown Silver Spring on sustainability 
Dimensions Indicators Theory 
Downtown 
Silver 
Spring 
Environment 
Air quality 5 0 
Water quality 6 0 
Soil quality/contamination 2 0 
Green/open Space 27 1 
land use/urbanization 48 1 
Energy & resource consumption 3 0 
Solid waste 1 1 
Awareness 3 0 
Transportation 54 1 
Ecosystem integrity and diversity 2 0 
Economy 
Labor force 0 0 
Infrastructure 11 1 
Support for human capital 1 0 
Access to capital 29 1 
Business activity 8 1 
Job accessibility 2 0 
Food production 2 0 
Retail sales 9 1 
Economic diversification 0 0 
Income 0 0 
Equity 
Wealth distribution 2 0 
Education 4 0 
Public safety/crime 14 1 
Community participation 18 1 
Heritage/culture 8 0 
Housing/shelter needs 20 1 
Government/public services 25 1 
Sense of place 27 1 
Poverty 0 0 
Human health 0 0 
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Table 23 shows that DSS’s performance on sustainability is not good, since it 
overlooked a number of import sustainability indicators. In comparison with the score 
received by smart growth theory, we can realize that the indicators referred to by DSS also 
received high score by smart growth theory. This is so because these indicators are closely 
related to smart growth principles. Accordingly, it is not surprising that a project like DSS 
who employed smart growth principles intended to take care of these indicators while 
overlooking other development elements. 
To sum up, although Downtown Silver Spring’s redevelopment was a successful 
smart growth practice, it was not a sustainable development. 
 
Results of Case Study 
This section used the data from sustainability assessment for both smart growth 
policies and selected cases to illustrate how smart growth policies were used and helped 
those selected communities develop sustainably. Firstly, this study analyzed the total score of 
each indicator in both theory assessment and case assessment. But before that, the data 
needed to be normalized since the range of the data from theory assessment is different from 
the one acquired in the case studies, which made the two data sets incomparable.  
Normalization in mathematics refers to the division of multiple sets of data by a 
common variable in order to negate the effects of that variable on the data, thus allowing data 
on different scales or dimensions to be compared, by bringing them to a common scale. This 
study used different normalization methods for the two data sets to bring them to the same 
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range. For the data set from theory analysis, the normalization function is 
100ii norm
highest
xx
X−
= × , where ix  refers to the total score of indicator i ; highestX  refers to the 
highest score across all indicators, in this study, this number is 54 which is receive by the 
Transportation indicator. The normalization function for case study is 
max
100ii norm
xx
X−
= × , 
where ix  refers to the total score of indicator i ; maxX  refers to the maximum score an 
indicator could get. In this study, this number is 5, which means that all five cases have 
promoted a certain indicator. This normalization process brought all data to the same range, 
that is from 0 to 100. The normalized data are shown is Table 24. 
Table 24 Normalized data of smart growth policies and selected cases 
Dimensions Indicators 
Normalized total score  
of smart growth policies Normalized total score of cases 
Environment 
Air quality 9 0 
Water quality 11 60 
Soil quality 4 20 
Green/open Space 50 100 
land use 89 100 
Energy & resource consumption 6 60 
Solid waste 2 80 
Awareness 6 40 
Transportation 100 100 
Ecosystem integrity  4 40 
Economy 
Labor force 0 40 
Infrastructure 20 100 
Support for human capital 2 60 
Access to capital 54 100 
Business activity 15 100 
Job accessibility 4 80 
Food production 4 20 
Retail sales 17 100 
Economic diversification 0 80 
Income 0 20 
 
 
 128  
 
Table 24 (continued) 
Dimensions Indicators 
Normalized total score  
of smart growth policies Normalized total score of cases 
  Wealth distribution 4 40 
  Education 7 60 
Equity Public safety/crime 26 100 
  Community participation 33 100 
  Heritage/culture 15 80 
  Housing/shelter needs 37 100 
  Government/public services 46 80 
  Sense of place 50 80 
  Poverty 0 0 
  Human health 0 60 
 
According to Table 24, the performance of smart growth policies and selected cases 
share several similarities. Both of them perform well on transportation, land use and access to 
capital. These factors are the essence of any community plan. Transportation and land use 
shape communities’ physical patterns. The access to capitals guarantees the implementation 
of development projects. Therefore, smart growth policies and the development plans in 
reality both paid much attention to these three factors. At the same time, they both 
overlooked some indicators, including soil quality, food production, income and poverty. 
These indicators are all essential to sustainability, however, their improvements cannot 
directly result into market values.  
Healthy and stable soil could sustain vegetations for a long term, but modern 
technology provides chemical fertilizer, and artificial soil substitute to temporarily 
compensate for poor soil. Thus, low-quality soil may not impact local development directly. 
Food production has the similar story. Although local food production is critical to a self-
sustained community, a community with insufficient food production or even no food 
production can turn to outside sources for importation. In comparison, income and poverty 
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could indeed drive the local market, especially housing market, up and down, but it is hard to 
say how much improvement could result into changes of local market. For instance, will ten 
percent less people living in poverty help increase housing values? Furthermore, improving 
local income and reducing poverty require long term actions, innovative approaches and 
huge investment which are challenging for governments, especially for local governments 
who have limited power and capitals.  
Other than these similarities, smart growth policies and real world developments 
diverge on a number of elements. For example, smart growth did not provide any tool to 
diversify economic makeup, but most selected cases made attempts to mix the local economy 
by combining retail, services, industry, etc. In order to further understand the relationship 
between the performance of smart growth policies and the performance of selected cases, this 
study used regression analysis. Microsoft Excel was used to run this regression analysis. 
Within this process, the independent variable is the score obtained by smart growth policies; 
the dependent variable is the score obtained by the selected cases.  The results are shown in 
Table 25 and 26.  
Table 25 Regression statistics 
Multiple R 0.710301 
R Square 0.504527 
Adjusted R Square 0.486832 
Standard Error 0.361049 
Observation 30 
 
Table 26 Analysis of variance (ANOVA) 
  df SS MS F Significance F 
Regression 1 3.716683 3.716683 28.51167 0.00001096 
Residual 28 3.649984 0.130357     
Total 29 7.366667       
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Two important values for this regression analysis are the R-Square in Table 25, and 
Significance-F in Table 26. R-Square is often called the coefficient of determination, it 
describes how much variation is being explained by the independent variable (normalized 
score of smart growth policies). The closer to perfect ‘1’, the more correlated the two 
variables are. The R-square in this study is around 0.5, which means that the two variables 
are related but the relationship is not strong. Significance F measures the significance of a 
regression. The smaller the more likely the two variables are correlated; usually, when it is 
smaller than 0.05, we can say that the correlation is significant. In this study, Significance F 
is very small, which indicates that scores of smart growth policies and scores of selected 
cases are significantly related. The R-square and Significance F together suggest that the 
scores of smart growth policies and scores of selected cases are significantly related but the 
performance of smart growth policies only explains partially the performance of selected 
cases. This is so because smart growth focused on physical environment (as discussed in 
Chapter Five), a successful sustainable development needs to go beyond smart growth to 
incorporate more development elements. This could be further illustrated if we explore into 
the character of the selected cases.  
Any community plan has one or more theories behind the plan documents, these 
theories act as the guidance during the planning process and, therefore, decide the character 
of the community. The plan documents always directly state these kinds of guidance. As 
presented in the second section of this chapter, the City of Davidson, Highlands’ Garden 
Village and New Columbia stated in their community or project planning documents that one 
of their goals is to achieve sustainability. But they did not mention anything related to smart 
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growth, although they received smart growth award. While the other two cases- Metro 
Corridor and Downtown Silver Spring- went the opposite way; they chose to incorporate 
smart growth principles without relating it to sustainable development. When these 
characters are listed together with their scores (shown in Table 27), an interesting pattern 
appeared: the community that is pursuing sustainability received high scores; the 
communities that incorporating smart growth principles received low scores. The sample size 
of this case study is small, thus, it is unwise to extend this pattern to anywhere else. But it is 
still safe to conclude from this pattern, that smart growth’s focus on physical environment 
biased the communities which incorporated its principles and resulted into their overlooking 
of a number of sustainability elements. Also taking the results of regression analysis into 
account, we can realize that there is an urgent need for smart growth to make serious efforts 
to include sustainability as the part of its theory, since its policies are closely related to, 
sometimes has negative impact on, its practices. 
Table 27 The guidance of selected cases 
Cases Total Score Guidance 
Metro Corridor 14 Smart growth 
Davidson 26 Sustainability 
Highlands' Garden Village 21 Sustainability 
New Columbia 26 Sustainability 
Downtown Siler Spring 13 Smart growth 
 
 
Chapter Summary 
This chapter used five selected winners of Overall Excellence in Smart Growth to 
uncover how smart growth policies impact their performance on sustainability. The results 
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indicate that although they all cover smart growth principles, their performance on 
sustainability are different, with three communities receiving high scores while two others 
receiving low scores. 
Further exploring into the relationship between scores of smart growth policies and 
scores of selected cases, and also into the development guidance of these cases indicate that 
smart growth policies are closely related to the cases’ performance on sustainability. This 
suggests that smart growth should incorporate sustainability into its theory so they it could 
better direct communities to their long term developments. 
This case study, together with the literature reviews and the assessment of smart 
growth policies, draw a clear picture on smart growth, which allows this study to conclude its 
findings and recommend improvements in the next chapter. 
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CHAPTER 7 CONCLUSIONS AND RECOMENDATIONS 
Conclusion 
The meaning of sustainable development.  
One cannot point out the meaning of sustainable development in a few words.  
Sustainable development focuses on improving the quality of life for all of the Earth's 
citizens without increasing the use of natural resources beyond the capacity of the 
environment to supply them indefinitely. However, this picture is so vague that it does not 
mean anything to our community.  Exploring its meaning further, one would realize, as 
presented in Chapter Two, that sustainable development means different things to different 
people. But this does not mean that sustainable development is meaningless. It embraces one 
of our basic beliefs in diversity where each member of human society has equal 
opportunities, no matter of his background, or which generation he lives in. Furthermore, 
sustainable development is measurable. There are already a wide variety of models and tools 
we could use to evaluate whether our community is sustainable or not.  These kinds of 
applications cover all levels of communities, from international to local levels, and all levels 
in-between. Therefore, generalizing the meaning of sustainable development is unrealistic, 
but we can use sustainability measurements to identify problems so that we can step further 
in achieving an ideal community.  
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The meaning of smart growth 
Specifying the meaning of smart growth is another difficult task, because like 
sustainable development, smart growth means different things to different people. Each 
group of its advocates would try to incorporate their own values into this ‘buzzword’. To a 
transportation engineer, it means provision of various transportation options; to a community 
planner, it becomes a solution to all kinds of urban problems and a way to achieve a livable 
community; it may also be used to sell a housing development by developers. But among all 
its supporters, no one has a final say. Thus, smart growth encounters an embarrassing 
condition that its supporters just borrow it as a label to sell their own ideas. However, the 
findings of this study could shed a light on, at least, what is smart growth. 
Smart growth is a tool-oriented concept.  There is no consensus on the definition of 
smart growth, but there are ten principles that most smart growth advocates agree on. The ten 
principles seek the adoption of new policies and practices that, as a package, provide better 
housing, transportation, economic expansion, and environmental outcomes. They encourage 
the efficient use of public resources and a wider range of choice in the development of cities 
and suburbs. Furthermore, these principles are not vague and empty.  They incorporate a 
number of policies that could make smart growth real. Therefore, these principles and 
policies are www of smart growth.  
Smart growth offers a physical design guideline. This study considered policies 
generated by major smart growth advocates as its operaionalized theory, and used an 
indicator-based sustainability assessment model to evaluate its performance on sustainable 
development. The findings suggest that smart growth focus on physical environment. First of 
all, environmental dimension of the assessment model received the highest score. This is so 
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because smart growth policies cover all indicators within this dimension, a special attention 
is given to transportation and land use which got much higher scores than other indicators. 
But the indicators of the other two dimensions (economy and equity) received less attention.  
Some important indicators have be completely overlooked, like labor force and economic 
diversification in the economic dimension, and poverty and human health in the equity 
dimension. This is conflicted with sustainability requirement, since sustainability calls for 
balance between all its three dimensions: environment protection, economic growth, and 
equity enhancement. Secondly, smart growth policies focus on physical aspect of an 
indicator. Some indicators have both physical and non-physical aspects; smart growth 
policies tend to concentrate on their physical aspects. For example, promoting a sense of 
place involves physical design, like adaptive reuse of historic or architecturally significant 
buildings, creation of active and secure open spaces, defining communities and 
neighborhoods with visual cues, and so on. These strategies are what smart growth 
incorporated into its policies. However, fostering a distinctive sense of place also calls for 
non-physical actions. As presented in Chapter Five, these actions could involve both 
individual and collective efforts, like organizing an annual block party, getting to know 
neighbors, joining community and school organizations.  But these non-physical actions have 
not been covered. Similar indicators that share the same story include public safety/crime, 
heritage/culture, business activity, and so on. Therefore, we can conclude that smart growth 
is more like a physical design guideline. 
 Smart growth is a public financial strategy. The indicator of access to capital is the 
third highest score indicator, this is because smart growth policies provide a wide variety of 
financial tools to support their implementation. This conclusion is supported by Curruthers 
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and Ulfarson’s study (2008) which investigated the relationship between smart growth and 
public finance. The results of this study linked one of the main ideas behind smart growth-
namely, the low-density, spatially extensive development patterns are more expensive to 
support-directly by public finance. This suggested that the ‘the reasoning behind fiscally 
motivated, anti-sprawl smart growth policy frameworks is sound’(Curruthers and Ulfarson 
2008, pp19). Public finance is closely related to quality-of-life, but it is ultimately the low 
crime rates, good schools, and other tangible outcomes of local government spending that 
influence where people choose to live. For this reason, to some extent that it can ensure that 
public services are delivered both effectively and at a high level of quality, all levels of 
governments are willing to invest in and support smart growth. 
 
Smart growth’s performance on sustainable development 
The assessment results from both smart growth policies and practices suggest that 
smart growth does not fully take sustainability into account. 
As mentioned in the previous sections, smart growth policies focus on physical design 
and the provision of public finance.  They do not balance various sustainability values. 
Moreover, smart growth policies overlook several crucial sustainability indicators, including 
labor force, economic diversification, income, poverty, and human health. How important are 
these elements to a sustainable community has been discussed in Chapter Five.  Overlooking 
them will result into a long term negative impact and leave barriers for the future generations. 
Even for those indicators that have been covered, smart growth neglected some of their 
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import aspects. For instance, educational diversity, recycling of solid waste, and community 
activities are integrated parts of the selected indicators, but they have not been covered. 
Case study selected five winners of the Overall Excellence in Smart Growth, an award 
category of the National Smart Growth Achievement. The assessments results report that 
although these successfully smart growth practices all fully cover smart growth principles, 
their performances on sustainability were different. The reason is that, although smart growth 
policies’ performance on sustainability is closely related to the performance of its practices, 
the policies’ performance cannot only partially explain the performance of practices (results 
of regression analysis). The other part comes from the rationale adopted by those practices. 
In this study, the two cases that choose smart growth as the rationale do not perform well on 
sustainability, and the other three cases that include a sustainable development as 
development goals performed well. Smart growth focuses on physical environment, 
therefore, the cases that incorporate smart growth might be biased by smart growth’s narrow 
perspective and overlooked other important sustainable elements.  
 
 
Recommendations 
According to the previous conclusions, smart growth does not fully take sustainability 
into account. In order to promote sustainability, this study recommend the following changes. 
As discussed in Chapter Two, the rationale behind smart growth is livability, namely 
to create a livable community. This kind of community is the one that has affordable and 
high-quality housing, supportive community features and services, and adequate mobility 
 138  
 
options, which together facilitate personal independence and the engagement of residents in 
civic and social life. However, the rationale of a livable community focuses on current 
generation. Smart growth needs to go beyond this and incorporate concern for future 
generations.  
After incorporating the rationale of sustainability, the next step is to change make 
changes about smart growth policies. As presented in the conclusion section, smart growth is 
a tool-oriented concept. Therefore, smart growth need to exhibit its sustainability values 
within its policies. To do this, smart growth needs to overstep its narrow perspective on 
physical design and public finance and embrace more actions. Here it is beyond this study to 
recommend specific actions that smart growth should include.  This is a valuable topic for 
further research. However, at least, smart growth could make efforts to promote 
sustainability indicators that have been overlooked or have not been paid enough attention to 
in this study.  
One weakness that may diminish the credibility of this study is the overlooking of a 
policy’s secondary effect. To eliminate the bias of the researcher, this study does not consider 
those secondary effects that Getting to Smart Growth series did not elaborate. This inevitably 
reduces the scores that some indicators may get. For example, the increase of water and air 
quality will promote human health, but since the policies that increase their quality do not 
directly aim to do so, the indicator of human health does not increase its scores. Therefore, 
further request of this field may take some secondary effects into account. But before doing 
that, there are two questions that needs to be answered carefully: why do you consider those 
secondary effects rather than others? Do you think you have considered all possible effects? 
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This study uncovers some valuable facts and problems that smart growth is facing. 
With taking sustainability into consideration, we believe that smart growth, as a promising 
concept, will take us further in searching for the ideal community. 
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APPENDIX A.  DETAILED INFORMATION ON SELECTED 
INDICATOR SETS 
1. Author: Lesley Hemphill, Jm Berry and Stanley McGreel 
Title: An indicator-based approach to measuring sustainable urban regeneration 
performance: part 1, and part 2 
Comments: these two papers are based on a research project on assessment of 
sustainability performance during urban regeneration. Part 1 explored the merits of 
sustainability indicators, which provided an excellent literature review on sustainability 
indicators from European countries. Part 1 also presented model building process and the 
assessment model. In order to build a credible assessment model, this research deployed 
techniques such as hierarchical modeling and Delphi method to select indicators and 
establish weightings for them. During the model building process, 26 practitioners and 19 
academics across the world participated. The final assessment model includes five 
indicator groups (economy and work, resource use, buildings & land use, transport & 
mobility, and community benefits). Each indicator group contains 9 to 12 indicators, 
which were assigned scores. This model was successfully utilized in assessing three 
European cities, Belfast, Bublin and Barcelona, which was presented in part 2.  
Source:  
Part 1. 2004. Urban Studies Vol 41 (4) 725-755 
Part 2. 2004. Urban Studies Vol 41 (4) 757-772 
 
2. Author: Nolberto Munier 
Title: Introduction to sustainability: road to better future 
Comments: This book develops a supporting structure for sustainable development, 
following a natural set of steps to reach an established goal. It provides the tools to 
navigate this "Road to a Better Future" by explaining concepts, giving ideas, proposing 
methods, and suggesting actions. To illustrate the utilization of techniques there are many 
examples, applied to a variety of activities. Chapter 6 is dedicated to using sustainability 
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indicators to measure sustainability. This chapter provides a complete discussion on 
sustainability indicators, ranging from their merits to their frameworks and types, and to 
selection and weighting process. Munier gave a comprehensive list of recommended 
indictors for cities, he also discussed some existing sustainability indicator projects, 
which shed a light on the selection of indicators projects of this study. 
Source: Published in 2005 by Springer (Bordrecht, the Netherlands) 
 
3. Author: Ooi Giok Ling 
Title: Sustainability and cities: concept and assessment 
Comments: this book addresses issues of development and its environmental 
sustainability. It aims to take a sober look at the translation of concepts of environmental 
sustainability into terms that are meaningful and applicable for cities. Chapter 3 is 
dedicated to sustainability indicators for cities. The indicators are organized under 9 
groups, which are called monitoring agencies, psychological indicators, education, 
economic development, living conditions among the population, welfare indicators, 
social indicators, financial management, ecological dependency indicators, and 
environmental burden indicators. The following chapters discuss several major issues 
which are important to understand the related indicators, like housing, population, urban 
transportation, etc. Also the same important is that this book takes Asian cities, especially 
Singapore, as case studies, which provides a global perspective on sustainability and 
sustainability indicators.  
Source: published in 2005 by Institute of Policy Studies (Singapore) 
 
4. Organization: Sustainable Seattle 
Title: Indicators of Sustainable Community 
Comments: Sustainable Seattle is a non-profit organization dedicated to enhancing the 
long term quality of life in the Seattle/King County area. Founded in 1991, the 
organization was at the forefront of defining sustainability with its groundbreaking work 
on city and regional indicators. Refining Progress, an independent organization, surveyed 
over 170 sustainability projects around the U.S. and found that at least 90 of them used 
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Sustainable Seattle as a model. In its 1998 edition of indicators, Sustainable Seattle 
selected and researched over 250 citizens, the result included 40 economic, 
environmental, and social indicators and also their trends in issues about the environment, 
population and resources, economy, youth and education, and health and community.  
Source: online accessed 
at http://www.sustainableseattle.org/Programs/RegionalIndicators/1998IndicatorsRpt.pdf  
 
5. Organization: Sustainable Measurements 
Title: Indicators of sustainability 
Comments: Sustainable Measures is a non-government organization that develops 
indicators to measure progress toward a sustainable economy, society and environment. It 
works with communities, companies, regional organizations and government agencies at 
all level to help them with indicator projects. The organization provides a searchable 
database of indicators which are organized into a framework including 11 dimensions: 
economy, education, environment, government, health, housing, population, public safety, 
recreation, resource use, society and transportation. Each dimension contains several 
indicators groups which includes related indicators. And each indicator is assign a 
number ranging from 1 to 9 to represent its importance. 
Source: online accessible at http://www.sustainablemeasures.com/Database/index.html  
 
6. Organization: Sustainable Calgary 
Title: State of our city project 
Comments: Sustainable Calgary started in 1996 as a grassroots of Calgarians who came 
together to discuss ways to improve the sustainability of the city. Begun in 1996, the 
Sustainable Calgary created the State of Our City Project, an indicators project aimed at 
assessing sustainability. In 2001, Sustainable Calgary released its second State of Our 
City Report, which documents 36 indicators, selected and researched by almost 2,000 
residents of Calgary over four years. The indicators are divided into six categories, which 
include community, economy, education, natural environment, resource use, and wellness.  
Source: online accessible at http://www.sustainablecalgary.ca/files/file/SOOC2001.pdf  
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7. Organization: The Cleveland Community-Building Initiative (CCBI) 
Title: Cleveland long term indicators 
Comments: The CCBI was established in 1993 by the Cleveland Foundation’s 
Commission on Persistent Poverty. In 1997, the CCBI organized its neighborhood groups 
to prepare a list of sustainability indicators. The list identified 110 individual indicators 
the groups would like to monitor. Indicators are grouped under five major goal-oriented 
domains: economic opportunity, institutions and services, family and youth development, 
safety and security, and neighborhood identity and pride. Overall, this listing is 
recognized as a good starting point for indicator selection elsewhere.  
Source: online accessible at http://www2.urban.org/nnip/pdf/kingsle1.pdf  
 
8. Organization: Truckee Meadows Regional Planning Agency/Truckee Meadows 
Tomorrow 
Title: Quality of life indicators 
Comments: the Truckee Meadows Regional Planning Agency undertook a comprehensive 
community indicators project. It was initiated when indicators were made on of the policy 
mandates of the local governments’ 1991 Regional Plan, as required by Nevada state law. 
At the same time, a non-profit community-based organization, Truckee Meadows 
Tomorrow, was created to promote public consensus on the concept of quality of life so 
as to further economic development efforts. Citizen participation was instrumental to the 
process: 3,000 citizen surveys were completed and 100 citizen volunteers on a Quality of 
Life Task Force. The result of these projects were published since 1995 and updated 
several times. In its 2005 version, there are 29 indicator organized into five categories, 
including economic vitality and culture, education, health and wellness, land use and 
infrastructure, natural environment, and safety and welfare.  
Source: online accessible 
at http://www.truckeemeadowstomorrow.org/files/files/2005_community_report.pdf  
 
9. Organization: United Nations 
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Title: Habitat II Indicators for Urban & Human Settlements 
Comments: Habitat II indicators list a framework of indicators for analyzing urban and 
human settlement conditions, developed for the United Nations Conference on Human 
and Settlements (known as Habitat II), which was held in Istanbul in June 1996. This 
indicator set has eight categories, which include background data, social economic 
development, infrastructure, transport, environmental management, local government, 
affordable and adequate housing, and housing provision. Under each category, there are 
several indicator groups.  
Source: online accessible at http://www.ess.co.at/GAIA/Reports/indics.html  
 
10. Organization: City of Santa Monica, CA 
Title: Santa Monica sustainable Development Program 
Comments: Santa Monica made progress in its efforts to integrate indicators into overall 
community development. In 1994, its city council adopted the Santa Monica Sustainable 
Development Program to implement the city’s existing and planning sustainability 
programs. A comprehensive set of indicators has been built on the work begun in 1994 
and are now reflected in the Santa Monica Sustainable City Plan. This plan has eight goal 
areas, with specific indicator reflected within each goal. The eight goals are resource 
conservation, environmental and public health, transportation, economic development, 
open space and land use, housing, community education and civic participation, and 
human dignity. This set of indicators was widely recognized also because these indicator 
have helped the city achieve several fronts, like the conversion to ‘green’ electricity 
derived from nearby geothermal sources for most city facilities and a plan to increase the 
use of reduced-emission fuel in city fleet vehicles. 
     Source: accessible online at http://www01.smgov.net/epd/scp/goals_indicators.htm 
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APPENDIX B.  SAMPLE INDICATORS FROM SELECTED 
INDICATOR SETS  
 
Table 28 Sample indicators 
Dimension Indicators of this study Sample indicators from selected indicator sets 
Equity 
Wealth distribution 
number of hired minorities, distribution of personal 
 income, gap between rich and poor, discrimination  
in workplace 
Education literacy rate,% with high school diploma, ethnic  diversity of teachers and students 
Public safety/crime walking alone at night, juvenile crime 
Community participation 
percent of population voting in local election, lawn 
 pesticide use, volunteer involvement in community 
 service 
Heritage/culture cultural opportunities, library community center use,  public participation in arts, valuing cultural diversity 
Housing/shelter needs Accessibility ,variety, affordability, quality 
Government/public services 
hard services provided, soft services provided,  
availability/accessibility of public services, ability of 
 community to provide public services 
Sense of place neighborliness, perceived quality of life 
Poverty Children living in poverty, people living below  poverty line 
Human health 
infant mortality/weight, incidence of disease, report case  
of cancer, healthy household audit, asthma hospitalization 
 for children 
Environment 
Air quality exceedance of standards 
Water quality surface water quality, ground water quality, recreational  use, percent of bottled water, water consumption 
Soil quality/contamination soil erosion, soil organic matter content, pesticide  content in soil 
Green/open Space access/distance to green space, green space proportion,  green space per capita, total amount of natural space 
land use/urbanization density, mixed use, urban form, loss of primary  forest/farmland, impervious surfaces 
Energy & resource consumption 
energy consumption, non-renewable energy use 
 per capita, land consumption, product consumption, 
 per capita consumption, efficiency 
Solid waste generation, disposal, diversion 
Awareness number of environmental education program  for adults/students, 
Transportation pedestrian-bicycle friendly streets, vehicle miles  & fuel consumption, transit usage for work trips, 
Ecosystem integrity and diversity 
biodiversity of amphibian/plant/birds, number of 
 species at risk, ecology, ecosystem integrity, presence 
 of indicators specie 
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Table 28 (continued) 
 
Dimension Indicators of this study Sample indicators from selected indicator sets 
Economy 
Labor force 
dependency ratios, work required for basic  
need(longer working hours while less time spend  
with family) 
Infrastructure 
office and retail availability, electricity price,  
sewage system 
Support for human capital 
health care/insurance, number/types of job training 
 programs, number of residents in publicly supported 
 training 
Access to capital 
types of amounts of mortgage lending, sources  
of capital and credit for local business, availability 
 of banking services, banks are generally meeting  
local credit needs 
Business activity 
birth and deaths of firms, perception of business 
 vitality 
Job accessibility 
number of jobs provided locally, number of jobs  
within average commute times by skill level and  
quality, residents' perception of job accessibility,  
employer perception of residents, availability of  
information about local jobs. 
Food production local farm production, sales of local food production 
Retail sales 
dollars spend in locally-owned businesses, retail sale 
 per capita, retail sale as percent of personal income 
Economic diversification 
oil and gas reliance, number of businesses create new 
 products 
Income 
median household income, total neighborhood income, 
 total public assistance payments 
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